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or up to two 720K 3.5" Floppy Diskette Drive, 
socketed for 8087 math co-processor, 640K RAM, 3 
Full-Length XT Expansion Slots, Two Serial Ports, 
One Parallel Port, Real Time Clock, Also features 
On-Board Hercules Compatible Display Adapter, 
Floppy Controller and SCSI Hard Drive controller, key 
lock for system and case, 1 01 Enhanced Keyboard. 

Optional extras include 20 MB SCSI Hard Drive or 
40MB SCSI Hard Drive. 


processor. Socketed for optional 80387SX co- 
processor. Features 1 MB onboard RAM (optionally 
expandable onboard to 2MB and 4 MB RAM). 
Processor speed 16 MHz (switchabie to 8 MHz), 8 
expansion slots, Two serial ports, one parallel port, 
real time clock, one 1 .2 MB floppy disk drive 
(optionally available with 5.25" 360K or 720K 3.5" 
floppy disk drive), 101 enhanced keyboard. Features 
a small footprint, yet it can take as many cards and 
dives (including hard drives) as full-sized models. 

Since this machine has such 
extraordinary performance at such 
a low price, we believe it represents 
the best value in the market today. 


math co-processor, 8 Expansion Slots, Two Serial 
Ports, One Parallel Port, Real Time Clock, Floppy 
Controller and Hard Drive Controller, 101 Enhanced 
Keyboard. Available with 32-bit memory in the 
following RAM configuarations: 2 Mb, 4MB, 8 MB, 1 6 
MB. Features a small footprint, yet it can take as many 
cards and drives including hard drives) as full-sized 
models. 

Also available 

COMWVCT 386-20 

a 20MHz version 
of the above configuration. 


SPECIAL 

PERFORMER 8088 
(as described above but 
using 8088 CPU) 
8MHz — $499 
10MHz — $599 
10MHz with 
40 Meg HD— $799 


BEST 

COMPACT 

386-16 

with 2 MB RAM 

$3195 


SPECIAL 

BEST 386SX 
with 1MB RAM and 40 Meg 
Conner Hard Drive (28mS) 

$1995 
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based on the Intel 8U2o6 microprocessor, Phoenix 
BIOS, One 1 .2MB Roppy Diskette Drive (Optionally, 
use up to two 3,5” 720K or 3.5” 1 .44MB Roppy Drives 
in place of the t.2 MB Drive), socketed for 80287 
math co-processor, 640K RAM (Optionally 
expandable to t MB onboard or higher using 16-Bit 
memory expansion cards), 3 Full-Length Expansion 
Slots, Two Serial Ports, One Parallel Port, Real Time 
Clock, Roppy Controller and a Connors Hard Drive 
Controller, key lock for system and case, 101 
Enhanced Keyboard. 


360K 5.25* Floppy Drive or 720K 3.5” Floppy Drive or 
1 .44MB 3.5” Floppy Drive), socketed for 80287 math 
co-processor, 640K RAM (Optionally expandable to 1 
MBonboard or Ngfw using 16-Bfl memory expansion 
cards), 8 Expansion Slots, Two Serial Ports, One 
Parallel Port, Real Time Clock, Floppy Controller and 
Hard Drive Controller, 101 Enhanced Keyboard. 

Other BEST Compact 286 Models (which incorporate 
the above standard features) are: 

COMPACT 286-8: Runs at 8MHz 
COMPACT 286-10: Runs at 10MHz 
COMPACT 286-12: Runs at 12MHz 


Roppy Driveor 72QK 3.5” Floppy Driveor 1 .44MB 
3.5” Floppy Drive), socketed for 80387 math 
co-processor, 8 Expansion Slots, Two Serial 
Ports, One Parallel Port, Real Time Clock, Floppy 
Controller and Hard Drive Controller, 230W 
Power Supply, 101 Enhanced Keyboard, 
Available with 32-bit memory in the following 
RAM configuarations: 2 Mb, 4MB, 8 MB, 16 MB. 
The tower case has the advantage of plenty of 
room for practically any combination of floppy and 
hard drives. Plus a total of 8 expansion cards! 
Ideal for use as a file server. 

Call for prices 


SPECIAL 

PERFORMER 286/10 - 3 
(as above but 10 MHz) 

$699 

With 40 Meg Conners 


SPECIAL 

COMPACT 286-10 

$799 _ 


With 40 Meg Conners 
(CP342) HD (28mS) 

$995 


COMPACT 286-12 
12 MHz version with 40 Meg 
Conners (CP342) HD (28mS) 

$1395 
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mputers come with a full 


Canada with 


321 College Street, Toronto 

433 Horner Avenue, Unit 12, Etobicoke, M8W 4Y4 (416) 252-8543 FAX (416) 252-5124 
360 Albert Street, Suite 1510 Ottawa, KIR 7X7 (613) 235-2378 FAX (613) 235-2416 
Halifax: (902) 454-0052 Edmonton: (403) 4834271 Montreal: (514) 849-5872 


IBM PC, IBM XT and IBM AT are Registered Trade Marks of IBM Canada Ltd. 






Some great minds 
contemplate the stars. 



We create than. 

Meet the Toshiba T8500. In every way, as a LAN server, Unix design, encompassing standard SCSI interface port, 2 serial 

platform, or both, it’s a stellar achievement that provides outstanding ports and VGA port 

performance . It has the ability to become the centre of your • A standard built-in, fast, 100 MB hard disk drive, with the 

expanding office computing universe. option of a second one or a 150MB tape back-up unit 

It can add new dimensions of power, 
flexibility, speed and storage without having to 
change your system. It will become the hub 
around which other desktops and portables in 
your world revolve. Not only that, but it’s striking 
to look at and very compact. 

The T8500 also has several other bright 
points to separate it in a galaxy of others. 

• 64KB cache memory integrated with 80386 
processor (25MHZ) 

• State-of-the-art technology which integrates 
many functions on a unique “mother board” 


TOSHIBA 

WE MEAN BUSINESS 

INFORMATION SYSTEMS DIVISION 



Significant auxiliary disk storage options are also 
available through the standard SCSI port 
Increased raw memory capacity with Toshiba’s world 
renowned DRAM chip technology (2MB standard) 
Standard protocols which allow interface with 
existing well-known LAN software 
• Supports multiple operating systems: MS-DOS, 
OS/2 and/or Unix V 

The best continue getting better. 

To get one of these brilliant systems in your 
office, contact your nearest Toshiba re-seller. 
Or call Toshiba direct 1-800-387-5645. 
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COPYRIGHT 

All material is subject to worldwide 
copyright. PCB designs are copyright and 
may not be sold without permission. 

LIABILITY 

No responsibility whatever is accepted for 
failure of projects to perform for any 
reason, and no responsibility is accepted 
for any injuiy or damage caused by any 
fault in design. 

EDITORIAL QUERIES 

We cannot answer telephone queries. 
Written queries must be accompanied by a 
stamped, self-addressed envelope, relate to 
recent articles and must not involve the 
staff in any research. 

PCB SUPPLIERS 

We do not supply printed circuits or kits, 
and we do not keep track of availability. 
However, PCBs for projects are available 
from the following mail order sources: 
B-C-D Electronics, PO Box 6326, Stn. F., 
Hamilton, Ontario L9C 6L9. 

K.S.K. Associates, PO Box 266, Milton, 
Ontario L9T 4N9. 

Spectrum Electronics, 14 Knightswood 
Crescent, Brantford, Ontario N3R 7E6. 


New Multimeters 

B&K announces the Model 114, a 20,000 
ohms/volt multimeter with 24 ranges and a 
35" mirrored scale, a cost-effective unit 
that includes batteries and test leads. The 
Model 214 features 50,000 ohms/volt, 37 
ranges and a 4 S' mirrored scale. It also in- 
cludes diode and fuse protection; a tilt 
stand, handle, batteries and test leads are 
included Atlas Electronics, 50 Wingold 
Avenue, Toronto, Ontario M6B 1P7, (416) 
789-7761, Fax 789-3053. 
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New Parts Counter 

This summer, Saynor-Varah opened a full 
sales counter facility at the Don Mills head 
office, and held an Open House. It features 
2,000 square feet of space for the counters 
and displays; over 53,000 items are kept in 
stock. The showroom space is filled with 
components, tools, test equipment and 
various electronics supplies. It’s open form 
8:00 to 4:30 PM, MOnday to Friday, you 
can take it with you or have it shipped — 
and there’s plenty of parking. We regret 
that the shrimp-and-dip table is not avail- 
able to the general public — the journalists 
ate everything. Saynor-Varah Inc., 99 
Scarsdale Road, Don Mills, Ontario M3B 
2R4, (416) 445-2340, fax 445-0990. 
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Miscellany 

The Voltage Controlled Amplifier project 
from PMI got sidetracked. Perhaps the 
editor was too busy eating shrimp at press 
conferences. In any case, well have a 
working demonstrator project for you in 
the October issue. And it’s worth waiting 
for if you need a professional-quality VCA. 

In this issue, you’ll find an ad for our 
Almost Free AutoCAD disk. It’s useful to 
anyone who’d like custom menus and 
macros to speed up any kind of drawing, 
and it contains just about every menu tip 
and technique mentioned in Bill 
Markwick’s ongoing AutoCAD for 
Electronics series in this magazine. 

Incidentally, we wouldn’t mind more 
feedback on the CAD series. Give us a call 
or letter on any CAD topic — do you use 
CAD much? Does it do die job? 


Call Restrictor 

The Telelock TL-16 effectively limits out- 
going long-distance telephone calls. Full 
access can be obtained by entering a code, 
and the authorized user has a choice of 
locking out long-distance only and/or all 
outgoing calls. Optional 976 and 411 call 


restriction is available. A single unit can 
control any number of telephones and is 
easy to install with modular connectors. 
Macrotronics, 10577-109 St., Edmonton, 
Alberta T5H 3B1, (403) 428-0916. 

Circle No. 5 on Reader Service Card 





More meter for your money! 


KB ELECTRONICS 

1428 Speers Road, Oakville, Ontario L6L 5M1 
Tel: (416) 847-8588 • Fax: (416) 847-8598. 


CAPACITANCE METER 
MODEL DM 6023 

Features nine capacitance ranges from 
0.1 pF to 20,000uF. .5% accuracy. 
Supplied with 9V battery, test clips and 
spare fuse. $109.50 

Plus $5 shipping & handling. 

Carrying case: Add $10. 

LC METER 
MODEL LC 6043 

Five inductance ranges from 1 uH to 
20H. Six capacitance ranges from 1 pF 
to 200uF. 1% accuracy. Supplied with 
9V battery, test clips and spare fuse. 

$149.50 

Plus $5 for shipping & handling. 

Carrying case: Add $10. 


Order by phone or mail, Credt card, money order, cert cheque or C.O.D, 
Ontario residents add 8% P.S.T. 


VALUE PLUS! 


HC-5010EC MULTITESTER 

Basic accuracy 0.1 %/0.25%; Buzzer for 
continuity check; Temp, to 1 300°C; Con- 
ductance and capacitance; TR gain; Ten 
AC/DC volt ranges plus current and 
resistance. $109.50 

Plus $5 for shipping & handling. 

Carrying case: Add $10. 

MODEL HC-775 

Autoranging digital multimeter with 5 DC 
voltage ranges, 200mV to 1 000 VDC, 4 
AC voltage ranges, 2 V to 750VAC plus 
AC/DC current and resistance 0.1 ohm 
to 2 Meg. ohm. Max. 1 0 amp overload 
protection. $74.50 

Plus $5 for shipping & handling. 

Carrying case: Add $10. 



Measure Frequency Accurately 
with your DVM ana one 
of our Frequency 
Probes / > 


There are two models: 

F-20 measures up to 20 MHz, $89.95. 
Accuracy:±.02%. 

F-2 measures in the range 200 Hz to 
2 MHz, $59.95. Accuracy:±.05%. 

We also manufacture a probe that 
measures time and duty cycle 
and testers that measure 
inductance and 
capacitance, 

Use with 
any 3 1/2 
or 4 1/2 
DVM 


I.M.INSTRUMENT 


CORPORATION 

P.O. Box 2215, Brantford, Ontario 519-756-3770 
designers and manufacturers of quality, low cost 
electronic testing and measurement instruments 
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Continuing last month’s look at consumer and 
professional video equipment. 


Edit Controller 

Panasonic introduces a new automatic 
editing controller with full SMPTE time 
code capability for frame-accurate edits. 
The AG-A800 Edit Controller can 
operate up to three VCRs (two source, 
one edit) in a multi-unit configuration. Its 
interface arrangement makes it ideal for 
editing in or between VHSm S-VHS, 3/4" 
or M-II format machines. The internal 
memory handles up to 128 edit points; this 
data can be loaded or saved from a per- 
sonal computer via an RS232 port. 
Panasonic Industrial Products Group, 
Matsushita Electric of Canada Ltd., 5770 
Ambler Drive, Mississauga, Ontario L4W 
2T3, (416) 624-5010. 
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Industrial VCR 

Panasonic Industrial Video has introduced 
a new industrtial VHS VCR, the model 
1240. It features on-screen display for 
programming ease, auto-repeat playback, 
and digital tracking to eliminate tracking 
adjustments when playing tapes made on 
other machines. The tuner section offers 
155 channel capability. Panasonic In- 
dustrial Products Group, Matsushita 
Electric of Canada Ltd., 5770 Ambler 
Drive, Mississauga, Ontario L4W 2T3, 


Image Intensifier Camera 

Sony’s B VP-7000 camera uses a 
CCD and an image inten- 
sifier to produce color im- 
ages in virtual darkness; its 
sensitivity is about 10 times 
higher than most cameras. 
Designed for low light ap- 
plications, it also yields im- 
pressive results with a 
horizontal resolution of 370 
lines and a signal- 
to-noise ratio of 
59dB. It can per- 
form as a cam- 
corder when 
used with a Beta- 
cam recorder. 
Sony of Canada Ltd., 
411 Gordon Baker Road, Willowdale, On- 
tario M2H 2S6, (416) 499-1414, fax 497- 
1774. 
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TELELOCK 


TL-16 CALL RESTRICTOR 




The TELELOCK TL-16 call restrictor will effectively limit unauthor- 
ized long distance and/or all outgoing telephone calls. It features 
Save and Relock functions, programmable access codes of two, 
three and four digits, multicolour LED status indicators, direct 
code entry from telephone dial or keypad, a 90 day warranty, 
DOC approved, FCC registered and a unique, patented design. 

A single TL-16 is capable of controlling any number of telephones 
on the same line and can be applied to new and existing equip- 
ment, tone and pulse type dialing equipment, single and multiline 
systems, PBX office systems and remote extension telephones. 
Dealer Inquiries Welcome. 

For further information contact 


10577— 109 Street, 
Edmonton, Alberta, 
Canada T5H 3B1 
(403) 428-0916 



Macrotronics 


GOT A PARTS LIST? 
LEARN ABOUT 

sm 

SAYNDR VARAH INC. 

COUNTER 

ATTACK! 



(see ad on 
page 41) 


SVI 

99 Scarsdale Road, Don Mills, 
Ontario, M3B 2R4 (416) 445-2340 
Monday to Friday 8:00 to 4:30 
(Minutes from 401 and DVP) 
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WhatsNewin Video 



VideoDisc Processor 

The LVR-5000 Laser VideoDisc Recorder and LVS-5000 Proces- 
sor can record (write-once) video and audio signals on an optical 
disk with high quality results. The system is equipped with com- 
posite and component inputs and outputs. It’s capable of external 
computer control via an RS232 port. Sony of Canada Ltd., 411 
Gordon Baker Road, Willowdale, Ontario M2H 2S6, (416) 499- 
1414, fax 497-1774. 



Video Colour Printer 

Sony’s Mavigraph UP-5000 Video Color Printer can reproduce 
photographic-qaulity prints from NTSC, RGB, ProMavica, 
Betacam and S-video. The image size is 6" by 4 1/2”. Full print 
operation takes 67 seconds. The unit has broad applications in the 
broadcast, printing, medical and graphics industries. Sony of 
Canada lid., 411 Gordon Baker Road, Willowdale, Ontario M2H 
2S6, (416) 499-1414, fax 497-1774. 
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Professional Player 

The AG-7110 S-VHS cassette player of- 
fers more than 400 lines of resolution, a hifi 
playback with a dynamicrange of more 
than 90dB, timecode playback, a 14-step 
shuttle dial, remote control, and many 
other features, making it ideal for cable 
TV, product demonstrations, video 
libraries, etc. Panasonic Industrial 
Products Group, Matsushita Electric of 
Canada Ltd., 5770 Ambler Drive, Missis- 
sauga, Ontario L4W 2T3, (416) 624-5010. 
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Video Editor Player 

The AG-7510 S-VHS Edit Source Player 
provides a digital servo for reduced picture 
jitter, a capstan override for accurate 
frame editing with time code, 7-pin dub 
output, 4-pin S-VHS and 4- channel audio. 
Jog and shuttle controls are on the front 
panel. Panasonic Industrial Products 
Group, Matsushita Electric of Canada 
Ltd., 5770 Ambler Drive, Mississauga, On- 
tario LAW 2T3, (416) 624-5010. 
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Tabor 8021 
Programmable 
Function Generator 



CPU meets function generator for complete control of input signals. 

BILL MARKWICK 


T he Tabor 8021 Programmable Func- 
tion Generator is an Israeli-made 
product, featuring precision control of 
sine, triangle, square, pulse, TTL pulse and 
ramp waveforms. Its range is 2mHz to 
20MHz (that’s millihertz at the low end). 
Repeatable testing is ensured by 30 non- 
volatile stored setups, with the output 
selected to be continuous, gated or trig- 
gered; a built-in triggering device replaces 
external units. Frequency control includes 
linear/logarithmic sweep. And, of course, 
you can run it all manually. 

The sweep generator offers the un- 
usually wide range of 10 decades with 
eight different sweep modes, both linear 
and logarithmic. You can set the start and 
stop frequency and the rate per decade, 
which is adjustable over the exceptional 
range of lOmS to 1000 sec/decade. The 
sweep control voltage (2V/decade) is 
available as well as a marker (for Z-axis 
modulation to intensify certain parts of a 
scope trace). 

E&TT September 1989 


The output frequency is monitored 
and controlled by an internal counter; this 
counter is not available to the user, but 
results in a frequency accuracy of 0.1% over 
the range of 10Hz to 20MHz. The output 
voltage ranges from 20mV to 30Vp-p open 
circuit, or lOmV to 15Vp-p into 50 ohms. A 
DC offset signal can be added to the AC 
output, variable within a window of -15V to 
+ 15V open circuit (+/- 7.5V into 50 
ohms). Sinewave distortion is less than 0.5% 
from 20Hz to 100kHz, and less than 1% 
from 2mHz to 1MHz, with a flatness of 
0.5dB up to 2MHz. The pulse output, which 
can be symmetrical, positive or negative, has 
a range of 25nS to 9.99 seconds. The ramp, 
which can be positive-going or negative- 
going, has a maximum frequency of 150kHz 
with a width of 5uS to 9.99 seconds. 

A four-digit LED display gives a 
bright readout 14.2mm high; it also has an 
exponent and polarity indicator. A GPIB 
interface bus is an option. 

The operation of the unit is very 


straightforward; every pushbutton is sen- 
sibly labelled and most functions are self- 
evident. It takes no time at all to 
familiarize yourself with the basic opera- 
tion. And, if all else fails and you find that 
you’ve messed up to the point where noth- 
ing works the way it should, you can reset 
all the software to its default states. The 
quality of manufacture is first-rate, with 
proper pushbuttons instead of membrane 
switches (a pox on those!). If you need 
complete, repeatable control of input sig- 
nals for testing or R&D, the Tabor 8020 
series would be an invaluable addition to 
the testbench (the 8021 is available without 
the ramp/pulse function as the 8020; it’s 
also available with an amplitude modula- 
tion function as the 8022). At $2840 
Canadian, you’re buying a remarkable 
amount of versatility and precision. For 
further information, contact the dis- 
tributor, Duncan Instruments, 121 Milvan 
Drive, Weston, Ontario M9L 1Z8, (416) 
742-4448, fax 749-5053. ■ 
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Project 

Special 

A collection of small projects for the experienced constructor. 


COMPONENT CURVE TRACER 


This is a simple circuit that checks the volt- 
age versus current characteristic of a par- 
ticular component. It works in conjunction 
with any oscilloscope that can work in the 
X-Y mode (as opposed to the sweep 
mode; the vertical amplifier becomes the 
input and the sweep circuit (or other verti- 
cal amplifier) becomes the other). Stan- 
dard, easy-to-obtain components are used 
for the construction. 

The peak voltage across the test 
probes is rated at approximately 17VAC. 
A peak current of 1.7mA will flow through 
the probes when they are shorted 
together. These parameters are safe and 
useful for testing many components. 

How It Works 

The tracer circuit uses the oscilloscope X- 
axis to display the voltage (17Vp-p) and 
the scope Y-axis to display the current 
(1.7mAp-p). With this in mind, an open 
circuit on the probe will be displayed as a 
straight horizontal line. A short circuit will 
be seen as straight vertical line. 

With a 10k resistor connected across 
the probes, a straight line at 45° will be dis- 
played. Differing resistors can be related 
to the 10k resistor by observing the angle 
that they make on the oscilloscope screen. 

Reactive components (ie, capacitors 
and chokes) will provide an elliptical trace. 
Experimentation with good, known com- 
ponent types and values will establish what 
an acceptable trace is. 

Switch SI can be closed to permit a 
full-wave signal to be applied to the 
probes; this means that both a positive- 
and negative-going voltage will be applied 
across the tested component. Thus, the 
12 


forward and reverse current that results 
can be observed. 

With SW1 open, diode D1 is placed in 
series with the circuit; this provides a posi- 
tive half-wave signal to the probes (they are 
polarized by color-coding for this purpose). 
In this way, polarized components (eg 
electrolytic capacitors) can be tested for 
charging, leakage or breakdown voltage. 

An ideal diode will display a short 
when forward-biased and an open when 
reverse-biased. Real diodes can be distin- 
guished as being silicon or germanium by 
the voltage drop across them during for- 
ward-bias (0.7V for silicon and 0.3V for 
germanium). A zener diode’s breakdown 
voltage can be obtained when the screen is 
read for the knee voltage (the point where 
the zener begins to conduct current when 
forward-biased; the actual voltage 


depends on the type number). 

An appropriate interface must be 
made between this circuit and the oscillo- 
scope. The scope’s input connectors may 
be banana or BNC; use whatever connec- 
tors are required. 

Resistors R2 and R3 are used to 
prevent damage to the transformer in the 
event of an accidental short between con- 
nectors PI, P2 or P3. 

PARTS UST 

Rl-3 10k, .25W, D1 1N4001 or 1N4148, T1 
power transformer with 117VAC primary 
and 12V AC secondary, current rating 
50mA or more, with power cord, SW1 
SPST slide or toggle, PI, P2 red ( + ) and 
black (-) test probes, plus suitable connec- 
tors for scope inputs, suitable case, 
perfboard, etc. 
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5 sure steps to a fast start 
as a high-paid 

computer service technician 








U ■ Choose training 
that’s right for today’s 
good jobs 

Jobs for computer service technicians 
will almost double in the next 10 years, 
according to the latest Department of 
Labor projections. For you, that means 
unlimited opportunities for advance- 
ment, a new career, or even a com- 
puter service business of your own. 1 989 2000 

But to succeed in computer service today, you need training- 
complete, practical training that gives you the confidence to service any 
brand of computer. You need NRI training. 

Only NRI— the leader in career-building, at-home electronics training 
for 75 years— gives you practical knowledge, hands-on skill, and real- 
world experience with a powerful XT-compatible computer you keep. 
Only NRI starts you with the basics, then builds your knowledge step by 
step until you have everything you need for a fast start as a high-paid 

computer service technician. 
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'■ Get inside 
a powerful com- 
puter system 

If you really want to get ahead 
in computer service, you have 
to get inside a state-of-the-art 
computer system. That’s 
why NRI includes the 
powerful new Packard 
Bell VX88 computer as 
the centerpiece of your 
hands-on training. 

As you build this 
fully IBM PC XT- 
compatible micro 
from the keyboard up, 
performing key tests 


and demonstrations at each stage of assembly, you actually see for 
yourself how every section of your computer works. 

You assemble and test your computer’s “intelligent” keyboard, 
install the power supply and 5 ! 4 " floppy disk drive, then interface the 
high-resolution monitor. But that’s not all. 

You go on to install a powerful 20 megabyte hard disk 
drive— today’s most-wanted computer peripheral— included in your 
training to dramatically increase the data storage capacity of your 


computer while giving you lightning-quick data access 

By getting inside this powerful computer, you 
get the confidence-building, real-world experience 
you need to work with, troubleshoot, and service 
today’s most widely used computer systems. 


4. 


Make sure you’ve always got 
someone to turn to for help 


Throughout your NRI 
training, you’ve got the 
full support of your 
personal NRI instructor 
and the entire NRI 
technical staff. Always 
ready to answer your 
questions and help you if 
you should hit a snag, 
your instructors will 
make you feel as if 
you’re in a classroom of 
one, giving you as much time and personal attention as you need. 


5b Step into a bright new future in 
computer service— start by sending for 
your FREE catalog today! 

Discover for yourself how easy NRI makes it to suc- 
ceed in computer service. Send today for NRI’s big, 

100-page, full-color catalog describing every 
aspect of NRI’s one-of-a-kind computer training, 
as well as training in robotics, TV/video/audio 
servicing, electronic music technology, security 
electronics, and other growing high-tech 
career fields. 


2b Go beyond 

“book learning’’ 
to get tiue hands- 
on experience 


NRI knows you learn better by 
doing. So NRI training works 
overtime to give you that 
invaluable practical experience. 
You first read about the subject, 
studying diagrams, schematics, and photos that make the subject even 
clearer. Then you do. You build, examine, remove, test, repair, replace. 
You discover for yourself the feel of the real thing, the confidence gained 
only with experience. 


If the coupon is missing, write to: NRI 
School of Electronics, McGraw-Hill Continuing 
Education Center, 330 Progress Avenue, Scarborough, ON M1P 2Z5 

IBM is a registered trademark of International Business Machines Corp. 


School of 
Electronics 


McGraw-Hill Continuing Education Center 
330 Progress Avenue, Scarborough, ON M1P 2Z5 


For career courses 
approved under GI Bill 
□ check for details. 


^ CHECK ONE CATALOG ONLY 

□ Computers and Microprocessors 

□ Robotics 

□ TV/Video/Audio Servicing 

□ Data Communications 

Name 


□ Security Electronics 

□ Electronic Music Technology 

□ Digital Electronics Servicing 

□ Computer Programming 

□ Basic Electronics 


Street . 


City/Prov/Code_ 


Accredited by the National Home Study Council 


11-099 



Project Special 


SNAP INDICATOR CHRIS BOWES 


This simple project will supply a visual in- 
dication of who pressed a button first. It’s 
suitable for games, and can also be used by 
teams by wiring several switches in parallel 
with those provided for single players. It 
also serves to demonstrate the function of 
the SCR, a member of the thyristor family 
(semiconductor power switches). 

The project uses two, SCR1 and 
SCR2. These are usually found in AC cir- 
cuits (motor controllers, etc), but in DC 
circuits they have the useful property that 
an input pulse to the gate connection 
causes the SCR to latch and conduct a 
current between cathode and anode until 
the DC supply is removed. 

This means that we can use the SCR 
as a memory. When the SCR conducts, 
the voltage drop across the anode and 
cathode is virtually zero, so we can design 
the circuit so that the SCR both switches 
on an indicator and switches off the trigger 
voltage, which would be passed to the gate 
of the other SCR. This gives us a method 


of detcting who was first to answer. 

Circuit Description 

In the initial state no current flows. If the 
player who’s represented by D1 is first to 
press his or her switch (S2), a small current 
is made to flow through diode D2, R2, R3 
and R5 into the gate of SCR1, firing it and 
illuminating Dl. Since the voltage drop 
across SCR1 is virtually zero, pressing S3 
would not cause a sufficiently large voltage 
to the gate of SCR2 for it to be fired. 

The SCR will remain latched and the 
SCR lit until the circuit flow is interrupted 
momentarily. This is done by pressing nor- 
mally-closed switch SI. The circuit is then 
reset and ready for another round. 

The circuit is constructed on perfboard 
or stripboard, 11 strips by 17 holes. 

PARTS LIST 

Rl-3: 330, .25W, R3-6: 33k, SCR1-2: 106D 
SCR or equiv., Dl-2: red LED, SI: push- 
to-break pushbutton, S2-3: push-to-make 
pushbutton, Bl: 9V battery. 



PROGRAMMABLE TIMER CHRIS WALKER 


This portable device can accurately time 
any period from 15 minutes to 3 hours, 45 
minutes in 15-minute steps. The circuit can 
be divided into four discrete parts, as 
shown in Fig. 1. The pulse generator 
causes the circuit to increment once for 
every pulse received, and these form the 
basis of a timer. 

The programmable logic looks for 
this number and when it appears, activates 
the oscillator which sounds the 
piezoelectric transducer. The alarm will 
sound until silenced. 

The pulse generator is formed from a 
4541 CMOS IC. Following the oscillator is 
an on-chip progammble divider which 
divides the oscillator frequency by either 
256, 1024, 8192 or 65536 depending on the 
binary code at pins 12 and 13; with both at 
logic 1, the 65536 division is selected and 
the output is available at pin 8. Pin 6, when 
taken high, resets the output from pin 8 to 
zero. 

The Counter 

Referring to Fig. 2, resistors R1 and R2 
and capacitor Cl determine the time con- 
stant for Id’s oscillator. Trim pot VR1 is a 
22-tum cermet type used to fine-tune the 


frequency to 1165Hz. Following division by 
65536, the output at pin 8 completes one 
cycle (low to high and back again) in 56.25 
seconds. 

Every time pin 9 of IC2 goes high, 
capacitor C3 and resistor R4 generate a 
pulse to beep the sounder every two 
minutes to indicate that the timer is work- 
ing. Constructors who do not want this 
feature can omit C3, R4 and D2. 

Capacitor C2 and R3 produce a pulse 
at pin 11 of IC2 which ensures that the 
counter is reset when power is applied. 
This pulse is also sent to the output via D3 
to produce a power-up beep. 

The output at pin 3 of IC2 first goes 
high on the 16th pulse from IC1, or 15 
minutes after power-up. Similarly, pin 2 


goes high after twice this period (30 min.), 
pin 4 after one hour and pin 13 after two 
hours. 

PARTS UST 

Rl: 33k metal film, 1%, R2: 82k, R3-9: 
100k, R10: 39k (all resistors 5%, .25W un- 
less noted). VR1: 10k 22-tum cermet trim, 
VR2: 100k carbon trim, Cl: lOn polyester, 
C2-3: lu 35V tantalum, C4: lOu 16V tan- 
talum, C5,6: lOn ceramic, Dl-3: 1N4148, 
IC1: 4541 CMOS oscillator, IC2: 4040 
CMOS 12-stage counter, IC3: 4012 CMOS 
NAND, IC4: 4093 NAND Schmitt trigger. 

Sl-4: miniature single-po;le DIP 
switches (4-way), S5: latching pushbutton, 
Bl: PX28 6V silver-oxide camera battery, 
WD1: piezoelectric sounder. 
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Fig. 2. Complete circuit diagram for the Programmable Tuner. 



Fig 3. Various timing combinations. 



Fig 4. The component layout, and Fig. 5. Tie circuit board 


RAIN ALARM 


CHRIS BOWES 


In this circuit, a Darlington transistor pair 
amplifies the small current passing through 
drops of water falling on a sensor and 
sounds an alarm. The circuit is shown in 
Fig. 1. Power is supplied by a standard 9V 
battery. 

When a drop of rain bridges the sen- 
sor vanes, which are adjacent strips on a 
piece of stripboard, a small current flows 
between the connecting wires. This cur- 
rent flows through R1 and the base- emit- 
ter junction of TR1. A much bigger cur- 
rent, about 200 times, flows through the 
collector-emitter circuit of TR1. This cur- 
rent comes from the base-emitter junction 
of TR2, turning it on and sounding the 
buzzer. R1 is included to limit the current 
out of TR1 in case of a short circuit. 

When transistors are wired in this 
manner (Darlington pair), the current gain 

E&TT September 1989 


of the circuit is equal to the gain of the two 
transistors multiplied together (current gain 
is the ratio of collector current to base cur- 
rent). In this circuit, current gain is about 
4000 times, so only a fraction of the buzzer’s 
small current will flow through the sensor. 

The Sensor 

All that is required is to wire a piece of 
stripboard a few tracks deep and a few 
holes wide (size isn’t critical) so that alter- 
nate strips may be connected together. The 
wiring is done with small wire links on the 
topside of the board. 

PARTS UST 

Rl: 1M, TR1: ZTX300, 2N39094, etc., 
TR2: TIP31A or other plastic NPN power 
transistor, Bl: 9V battery, SI: miniature 
toggle switch, WD1: 6 to 9V buzzer. 


TO 



Fig. 1. Circuit diagram of the Rain Alarm. 
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Fig. 2. The Veroboard layout, top (left) and bottom (right. 



EXTENSION SPEAKER 
CONTROL 


T.R. DE VAUX-BALBIRNIE 


This controller is particularly useful for 
those who have trailers and don’t want to 
buy a second audio system — you can use 
the existing car stereo without sacrificing 
the volume control. It has the additional 
advantage of a remote shut-off to prevent 
battery drain or cassette tapes pressed 
against the capstan roller. 

The circuit has been designed for 
standard systems (up to about 5W) — it is 
not suitable for boosted or high-powered 
amplifiers. The add-on circuit draws about 


50mA, a negligible drain on a car battery. 
With the unit disconnected, the car system 
is unaffected. When plugged in and 
switched on, control is passed to the 
remote unit. 

The project is divided into two sec- 
tions: the car system and the remote sys- 
tem. In the car, two DPDT relays are used 
for switching speakers and power (a single 
3PDT relay can be used if obtainable). 

With the remote on-off switch (S2) 
off, current cannot flow through the relay 


coils and all contacts are in their normally- 
closed position. Relay contact RLAla al- 
lows a positive feed to the audio equip- 
ment from the car radio position of the ig- 
nition switch. The car speakers then 
operate through RLB. 

With S2 switched on, the relay coils 
connected in parallel draw current 
through FS1 and the LED D2 is il- 
luminated. Rll bypasses some current 
from the LED, allowing the relay coils to 
draw the correct current without damag- 



ing. 1. Circuit diagram of the controller. 
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Fig. 2 Veroboard layout (top) and track breaks (bottom ) 

amplifier output could be shorted 


iug the LED. 

In the remote, the speakers are con- 
nected to a volume control consisting of a 2- 
pole six-way switch. The values of resistance 
chosen provide a good degree of control; 
although the switch shorts the speaker in 
the minimum-volume position, there may 
be some slight audiodue to contact resis- 
tance. Note that if R1 or R6 are omitted, the 
E&TT September 1989 


PARTS UST 

Rl,6: 3.9 ohms, :R2,7: 1 ohm, R3, 4,8,9: 0.47 
ohms, R540: 0.22 ohms, Rll: 68; all 1W 
5% or larger. Dl: 1N4001, D2: Red LED, 
RIAB: 12V DPDT relay, SI: 2-pole, 6- 
way rotary switch, S2: SPST switch, ESI: 
in-line fuseholden 2A fuse, ■ 


AMAZING 

SCIENTIFIC & ELECTRONIC 
PRODUCTS 

PLANS- Buid Yoursel-AI Parts Avafctofe in Stock 

• LC7-^RNNGCUTnNGC02LASER $20.00 

• RLB4— PORTABLE LASER RAY PISTOL $20.00 

• TCC7— 3 SEPARATE TESLA COIL PLANS T0 1 .5 MEV $20.00 

• IOG2— I0NRAY GUN $10.00 

• GRA1— GRAVITY GENERATOR $10.00 

• EML1-€LECTTK)MAG^COLGUNlAUNCHER $8 j00 

KITS Wlh All Necessary Plans 

• MFT3K—fMVOICETRANSMnTER3MI RANGE $59.50 

• VWPM7K-TELEPH0^7RANSMITTER3MIRANGE $49.50 

• BT C3K— 250.00 VOLT IO-14'’SPARKTESLACOL $24950 

• LHC2K—SWLLATED MULTICOLOR LASER $4450 

• BLS1K— 100, 000 WATT BLASTER DEFENCEDEVICE $6950 

• N1G7— NEGATIVE KDNGENERATOR KIT $3450 

• PSP4K—TME VARIANT SHOCK WAVE PISTOL $5950 

• STA1K-ALLNEWSPACE AGE ACTIVE PLASMA SABER. -$5950 

• PG5K— PLASMA LIGHTNNGGLOBEKIT. $4950 

• 505K— SEENTHEDARKVEWERKrT $19950 

ASSEMBLED WtoAIINecessarylretructions 

• BTC10-50, 000 VOLT- WORLD’S SMALLEST 

7ESLACOIL $5450 

• LGU40— 1 MW HeNe VISBLE RED LASER GUN $24950 

• TAT30— ALTTOTELEPHONERECORDNG DEVICE $2450 

• ITM1 — 100, 000 VOLT20’ AFFECTIVE RANGE 

NTWDATOR $9950 

• LISTIO-SNOOPER PHONE MFI^ITY TRANSMITTER $16950 

• PG70—INVISBLEPANFELD GENERATOR- 

MULTI MODE $7450 

• CATALOG CONTAINING DESCRIPTIONS OF ABOVE PLUS 
HUNDREDS MORE AVALABLE FOR $1.00 OR INCLUDED FREE 
WUH ALLABOVEORDERS. 

PLEASE INCLUDE $3.00 PH ON ALL KrTS AND PRODUCTS. PLANS 
ARE POSTAGE PAD. SEI® CHECK, MO, VISA, MCMUS FUNDS. 

INFORMATION UNUMITED 

P.O. BOX 716, DEPT. ET AMHERST. NH 03031 

Circle No. 16 on Reader Service Card 


WANT AN ELECTRONIC 
PART? WE HAVE 53,000 
OF THEM AT 


sue 

SAYNOR VARAH INC. 

COUNTER 

ATTACK! 


(see ad on 
page 41) 


SVI 

99 Scarsdale Road, Don Mills, 
Ontario, M3B 2R4 (416) 445-2340 
Monday to Friday 8:00 to 4:30 
(Minutes from 401 and DVP) 
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NEW RELEASE 


BP 256: AN INTRODUCTION TO 
LOUDSPEAKERS AM) ENCLOSURE 
DESIGN $11.80 

This book explores many types of 
enclosures and drive units. Crossover 
units are also explained, the various 
types, how they work, the distortions they 
produce and how to avoid them. 

246: MUSICAL APPLICATIONS 
OF THE ATARI STs $15.00 

A wide selection of topics is covered, in- 
cluding the internal sound chip, MIDI, ap- 
plications programs such as sequencing 
and scorn writing, etc. Simple but useful 
add-on projects and MIDI programming. 

BP240: REMOTE CONTROL 
HANDBOOK $12.00 

Includes remote control systems, trans- 
mission links, digital electronics, met- 
hods of control, coders, decoders, etc 

BP111: AUDIO $14.00 

This one is ideal for readers who want to 
really get into sound. A wide range of mat- 
erial is covered from analysis of the sound 
wave, mechanism of hearing acoustics, 
microphones and loudspeakers, 
amplifiers, and magnetic disc recording. 

BP239: GETTING THE MOST FROM 
YOUR MULTIMETER $9.00 

Tliis book is aimed at beginners and those 
of limited experience of electronics. Using 
the simple component and circuit testing 
techniques in this book the reader should 
be able to confidently tackle servicing of 
most electronic projects. 

BP53: PRACTICAL ELECTRONIC 
CALCULATIONS AM) 

FORMULAE $11.75 

A book that bridges the gap between com- 
plicated technical theory and the "ait and 
try" method. A good reference book. 


BP174: MORE ADVANCED 

ELECTRONIC MUSIC 

PROJECTS $12.00 

Complementing Book PB74, "Electronic 
Music Projects", BP174 provides more ad- 
vanced projects, such as a Hanger, a phaser, 
mini-chorus and ring modulators, percus- 
sion synths, etc. Each project has an Intro- 
duction circuit diagram and constructional 
notes. 

BP1 13: 30 SOLDERLESS 
BREADBOARD PROJECTS - 
BOOK 2 $9.00 

R.A. Penfold 

A companion to BP107. Describes a 
variety of projects that can be built on 
plug-in breadboards using CMOS logic 
IC’s. Each project contains a schematics, 
parts list and operational notes. 


BP150: AN INTRO TO 
PROGRAMMING THE 
SINCLAIR QL $7.80 

Helps the reader make the best use of 
the Sinclair QL’s almost unlimited range 
of features. Complements the 
manufacturer’s handbook. 


BP192: MORE ADVANCED POWER 
SUPPLY PROJECTS $8.00 

Robert Penfold. 

A companion to BP76, this book covers 
switched mode supplies, precision 
regulators, tracking regulators, com- 
puter- controlled supplies, etc. 


BP222: SOLID STATE SHORT WIVE 
RECEIVER FOR BEGINNERS $7.80 
RA. Penfold 

In this book, RA Penfold has designed 
and developed several modem solid 
state short wave receiver circuits that will 
give a fairly high level of performance, 
despite the fact that they use only rela- 
tively few and inexpensrve components. 


BP197: INTRODUCTION TO 

THE AMSTRAD PCs $20.00 

The Amstrad PC is an MS- DOS com- 
puter for general and business use. This 
book explains all you need to know to start 
computing. 

BP48: ELECTRONIC PROJECTS 
FOR BEGINNERS $7.80 

F.G. Flayer, T. Eng. (CEJ), AssocJERE 

Another book written by the very ex- 
perienced author - Mr. F.G. Rayer - an 
in it the newcomer to electronics will find 
a wide range of easily made projects. 

Also, there are a considerable number of 
actual components and wiring layouts, to 
aid the beginner. 

BP135: SECRETS OF THE 
COMMODORE 64 $5.85 

This book is intended as a beginner’s 
guide to the Commodore 64. 

BP155: INTERNATIONAL RADIO 
STATIONS GUIDE $9.00 

An invaluable aid in helping all those 
who have a radio receiver to obtain the 
maximum entertainment value and en- 
joyment from their sets. 

BP130: MICRO INTERFACING 
CIRCUITS — BOOK 1 $9.00 

Aimed at those who have some previous 
knowledge of electronics, but not neces- 
sarily an extensive one, the basis of the 
book is to help the individual understand 
the principles of interfacing circuits to 
microprocessor equipment 

BP131: MICRO INTERFACING 
CIRCUITS —BOOK 2 $9.00 

Intended to cany on from Book 1, this 
book deals with practical applications be- 
yond the parallel and serial interface. 
f 'Real world" interfacing such as sound 
and speech generators, temperature, op- 
tical sensors, and motor controls are dis- 
cussed using practical circuit descriptions. 

BP51 : ELECTRONIC MUSIC AND 
CREATIVE TAPE 

RECORDING $5.85 

This book sets out to show how 
Electronic Music can be made at home 
with the simplest and most inexpensive 
equipment. 

BP74: ELECTRONIC MUSIC 
PROJECTS $10.00 

RA Penfold 

Although one of the more recent 
branches of amateur electronics, elec- 
tronic music has now become extremely 
popular and there are many projects 
which fall into this category. The purpose 
of this book is to provide the constructor 
with a number of practical circuits for 
the less complex items of electronic 
music equipment, including such things 
as a Fuxx Box, Waa-Waa Pedal, Sustain 
Unit, Reverberation and Phaser Units, 
Tiemelo Generator, etc. 

BP110: HOW TO GET YOUR 
ELECTRONIC PROJECTS 
WORKING $7.80 

R.A. Penfold 

We have all built circuits from magazines 
and books only to find that they did not 
work correctly, or at all, when first 
switched on. Hie aim of this book is to 
help the reader overcome these 
problems by indicating how and where 
to start looking for many of the common 
faults that can occur when building up 
projects. 

BP86: AN INTRODUCTION TO BASIC 
PROGRAMMING 

TECHNIQUES $5.85 

This book is based on the author’s own 
experience in learning BASIC and also 
in nelping others, mostly beginners to 
programming, to understand the lan- 
guage. 


BP234: TRANSISTOR 

SELECTOR GUDE $15.00 

Listings of British, European and eastern 
transistor characteristics make it easy to 
find replacements by part number or ty 
specifications. Devices are also grouped by 
voltage, current, power, etc., includes sur- 
face-mount conversions. 

BP233: ELECTRONIC H0BBY6T 
HANDBOOK $15.00 

A single source of easily located informa- 
tion: colour codes, pinouts, basic circuits, 
symbols, etc. 

BP101 : HOW TO IDENTFY 
UNMARKED IC’S $1.95 

An unusual and fascinating chart that is 
highly recommended to alfthose inter- 
ested in electronics and which will hope- 
fully pay for itself many times over, by 
enabling the rEader to use ICs that 
might otherwise have been scrapped 

BP121: HOW TO DESIGN AND MAKE 
YOUR 

OWNPCBs $5.85 

The purpose of this book is to familiarize 
the reader with both simple and more 
sophisticated methods of producing 
pnnted circuit boards. The book em- 
phasizes the practical aspects of printed 
circuit board designs and construction. 

BP125: 25 SIMPLE AMATEUR 
BAND AERIALS $5.85 

This book describes how to build 25 
amateur band aerials. The designs start 
with the simple dipole and proceed to 
beam, triangle ana even a mini-rhombic. 

BP180: ELECTRONIC CRCURS FOR 
THE COMPUTER CONTROL 
OF MODEL RALWAYS $9.00 

Shows how home computers can easily be 
applied to the control of model railroads 
and other quite sophisticated control. A 
variety of projects are discussed as well as 
circuits for train position sensing, signal 
and electric points control, etc. 

BP78: PRACTICAL COMPUTER 
EXPERIMENTS $5.25 

The aim of this book is to enable the read- 
er to simply and inexpensively construct 
and examine the operation of a number of 
basic computer circuit elements and it is 
hoped gain a fuller understanding of how 
the mysterious computer "chip" works. 

BP185: ELECTRONIC SYNTHESIZER 
CONSTRUCTION $9.00 

With this book a relative beginner should 
be able to build, with a minimum of dif- 
ficulty and at a reasonably low cost, a 
worthwhile monophonic synthesizer and 
also learn a great deal about electronic 
music synthesis in the process. 

BP115: THE PRE- 
COMPUTER BOOK $5.85 

Aimed at the absolute beginner with no 
knowledge of computing, this entirely 
non-technical discussion of computer 
bits and pieces and programming is writ- 
ten mainly for those who do not possess 
a microcomputer but either intend to 
one day own one or simply wish to know 
something about them. 

BP92: ELECTRONICS SMPLFIED - 
CRYSTAL SET 

CONSTRUCTION $5.25 

This is a book written especially for 
those who wish to partiapate in the in- 
tricacies of electronics. 

BP72: A MICROPROCESSOR 
PRIMER $5.25 

In an attempt to give painless approach to 
computing this inexpensive book will start 
by designing a simple computer and then 
the short-romii^s of this single machine 

how these can be overcome. Includes a 
glossary of microprocessor terms. 
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BP42: 50 SIMPLE LED. 

CIRCUITS $5.85 

Contains 50 interesting and useful cir- 
cuits and applications, covering many dif- 
ferent branches of electronics, using one 
of the most inexpensive and freely avail- 
able components. 

BP85: INTERNATIONAL TRANSISTOR 
EQUIVALENTS GUDE $9. 00 

This book is designed to help the user 
find possible substitutes for a popular 
user-oriented selection of modem tran- 
sistors and includes devices produced by 
over 100 manufacturers. 

BP140: DIGrTAL C EQUIVALENTS 
AND PIN CONNECTIONS $15.00 

Shows equivalents and pin connections of 
a popular user- oriented selection of Digi- 
tal Integrated Circuits. Includes European, 
American and Japanese devices. 

BP100: AN INTRODUCTION 
TOVDEO $5.85 

This book is for the person who has just, 
or is about to buy or rent video equip- 
ment but is"nt suie what it’s all about. 

BP136: SIMPLE INDOOR AhD 
WINDOW AERIALS $7.00 

People living in apartments who would 
like to improve shortwave listening can 
benefit from these instructions on op- 
timizing the indoor aerial. 

BP156: AN INTRODUCTION TO 
QL MACHINE CODE $10.00 

The powerful Sinclair QL microcomputer 
has some outstanding capabilities in terms 
of its internal structure. With a 32-bit ar- 
chitecture, the QL has a laige address 
range, advanced instructions which include 
multiplication and divisionThese features 
give the budding machine code program- 
mer a good start at advanced program- 
ming methods. This book assumes no 
previous knowledge of either the 68008 or 
, machine code programming. 

BP258 LEARNING TO 
PROGRAMING $19.00 

statements are^troduceJ 

with the help of simple, but completely 

working programs. 

BP141 : LINEAR C EQUIVALENTS 
AND PIN CONNECTIONS $23.80 

Adrian Michaels 

Find equivalents and cross-references 
for both popular and unusual integrated 
circuits. Shows details of functions, 
manufacturer, country of origin, pinouts, 
etc... includes National, Motorola, Fair- 
child, Harris, Intersil, Philips, ADC, 
AMD, SGS, Teledyne, ana many other 
European, American and Japanese 
brands. 

BP7i RADIO AND ELECTRONCS 
COLOUR CODE AND DATA 
CHART $3.00 


5^1 X 457mm. Includes many Radio & 
Electronics Colour Codes in use in UK, 
USA, Europe and Japan. Covers Resis- 
tors, Capacitors, Transformers, Field 
Coils, Fuses, Battery Leads, etc. 


BP225: A PRACTICAL 
INTRODUCTION TO 
DIGITAL ICS 


$7.00 


pro- 


jects and a complete practical construction 
of a Logic Test Circuit Set are in 
eluded as well as details for a more com- 
plicated Digital Counter Timer project 

BP147: AN INTRODUCTION TO 
6502 MACHINE CODE $10.00 

The popular 6502 microprocessor is used 
in many home computers; this is a guide to 
beginning assembly language. 
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BP59: SECOND BOOK OF CMOS C 
PROJECTS $7.80 

This book carries on from its predecessor 
and provides a further selection of useful 
circuits, mainly of a simple nature. The 
book is well within the capabilities of the 
beginner and more advanced constructor. 

BP88: HOW TO USE OP-AMPS $1 1.80 
EAParr 

A designer’s guide covering several op- 
amps, serving as a source book of circuits 
and a reference book for design calcula- 
tions. The approach has been made a non- 
mathematicaJ as possible. 

ELEMENTS OF ELECTRONICS - 
AN ONCiOING SERIES 
FA Wteon, C.G.I.A., C.Ero., 

$11.80 EACH 
OR ALL 5 BOOKS FOR $44.00 
Although written especially for readers 
with no more than ordinary arithmetical 
skills, the use of mathematics is not 
avoided, and all the mathematics re- 
quired is taught as the reader progresses. 

Each book is a complete treatise of a par- 
ticular branch of the subject and there- 
fore, can be used on its own with one 
proviso, that the later books do not dupli- 
cate material from their predecessors, 
thus a working knowledge of the subjects 
covered by the earlier books is assumed. 

BP 62: BOOK 1. This book contains all 
the fundamental theory necessary to lead 
to a full understanding of the simple elec- 
tronic circuit and its main components. 

BP63: BOOK 2. This book continues 
with alternating current theory without 
which there can be no comprehension of 
speech, music, radio, television or even 
the electricity utilities. 

BP64: BOOK 3. Follows on semicon- 
ductor technology, leading up to transis- 
tors and integrated circuits. 

BP77: BOOK 4. A complete descrip- 
tion of the internal workings of 
microprocessor. 

BP 89: BOOKS. A book covering the 
whole communication scene. 

BP194: MODERN OPTO DEVICE 
PROJECTS $9.00 

This book provides a number of practi- 
cal designs for beginners and ex- 
perienced project builders. These 
projects utilize a range of modem opto- 
electric devices, including such things as 
fibre optics, ultra-bright LEDs and pas- 
sive IR detectors. 

BP37: 50 PROJECTS USNG RELAYS. 
SCR’s&TRlACS $7.k) 

F.G. Rarer. T. Eng., (CEl, Assoc. IERE. 

Relays, Di-airectional trioaes (TRIACsj, 
and silicon controlled rectifiers (SCRSs), 
have a wide range of applications in 
electronics today. This book gives tried 
and practical working circuits which should 
present the minimum of difficulty for the 
enthusiast to construct In most of the cir- 
cuits there is a wide latitude in component 
values and types, allowing easy modifica- 
tion and ready adaptation of them to in- 
dividual needs. 

BP84: DIGITAL C PROJECTS $7.80 

F.G. Payer, T. Eng. PEI), Assoc. IERE 

This book contains both ample and 
more advanced projects and it is hoped 
that these will be found of help to the 
reader developing a knowledge of the 
workings of digital circuits. To help the 
newcomer to me hobby the author has 
included a number of board layouts and 
wiring diagrams. Also the more am- 
bitious projects can be built and tested 
section by section and this should help 
avoid or correct faults that could other- 
wise be troublesome. 


BP95: MODEL RAILWAY 
PROJECTS $7.80 

Electronic projects for model railways are 
fairly recent and have made possible an 
amazing degree of realism. The projects 
covered included controllers, signals and 
sound effects: shipboard layouts are 
provided for each project. 


BP144: FURTHER PRACTICAL 
ELECTRONICS CALCULATIONS 
AND FORMULAE $15.00 

This book covers many aspects of electron- 
ics where a knowledge ana familiarity of 
the appropriate formulae is essential for a 
fuller understanding of the subject. An es- 
sential addition to tne libraiy of all those 
interested in electronics be they amateur, 
professional or student. 


BP44: C 555 PROJECTS $10.00 
EA. Parr, B Sx., C. Big., M.I.EE 

Every so often a device appears that is so 
useful that one wonders now life went on 
before it. The 555 timer is such a device 
included in this book are Basic and 
General Grcuits, Motor Car and Model 
Railway Circuits, Alarms and Noise 
Makers as well as a section on the 556, 
558 and 559 timers. 


BP94: ELECTRONIC PROJECTS 
FOR CARS AND BOATS $7.80 

RAPenfbld 


Projects, fifteen in all, which use a 12V 
supply are the basis of this book. Included 
are projects on Windscreen Wiper Con- 
trol, Courtesy Light Delay, Battery 
Monitor, Cassette Power Supply, Lights 
Timer, Vehicle Immobiliser, Gas and 
Smoke Alarm, and more. 


BP49: POPULAR ELECTRONIC 
PROJECTS $10.00 

R.A. Penfold 

Includes a collection of the most popular 
types of circuits and projects which, we 
feel sure, will provide a number of 
designs to interest most electronics con- 
structors. The projects selected cover a 
very wide range and are divided into four 
basic types. Radio Projects, Audio 
Projects, Household Projects and Test 
Equipment 


BP99: MINI-MATRIX BOARD 
PROJECTS $7.60 

R.A. Penfold 

Twenty useful projects which can all be 
built on a 24 X 10 hole matrix board with 
copper strips. Includes Door-buzzer, Low- 
voltage Alarm, AM Radio, signal 
Generator, Projector Timer, Guitar Head- 
phone Amp. and more. 

BP1Q3: MULTICIRCUIT BOARD 
PROJECTS $7.80 

RA. Penfold 

This book allows the reader to build 21 
fairly simple electronic projects, all of 
which may be constructed on the same 
printed circuit board. Wherever possible, 
the same components have been used in 
each design so that with a relatively small 
number of components and hence low 
cost, it is possible to make any one of the 
projects or by re-using the components 
and P.GB. all of the projects. 

BP98: POPULAR ELECTRONIC 
CIRCUITS, BOOK 2 $9.00 

RA. Penfold 

70 plus circuits based on modem com- 
ponents aimed at those with some ex- 
perience. 

BP127: HOW TO DESIGN 
ELECTRONIC PROJECTS $9.00 

Although information on stand circuits 
blocks is available, there is less information 
on combining these circuit parts together. 
This title does just that Practical examples 
are used and each is analysed to show 
what each does and how to apply this to 
other designs. 


BP195: AN INTRODUCTION TO 
SATELLITE TELEVISION $15.00 

For the absolute beginner or anyone think- 
ing about purchasing a satellite TV system, 
the story is told as simply as such a com- 
plex one can be. 

BP106: MODERN OP-AMP 
PROJECTS $7.80 

R A Penfold 

features a wide range of constructional 
projects which make use of op-amps in- 
cluding low-noise, low distortion, ultra- 
high input impedance, high slew-rate and 
high output current types. 

BP1 07: 30 SOLDERLESS 
BREADBOARD PROJECTS - 
BOOK 1 $9.00 

RA Penfold 

A "Solderless Breadboard" is simply a spe- 
cial board on which electronic circuits can 
be built and tested. The components used 
are just plugged in and unplugged as 
desired.The 30 projects featured in this 
book have been specially designed to be 
built on a "Verobloc" breadboard. 
Wherever possible the components used 
are common to several projects, hence 
with only a modest number of reasonably 
inexpensive components it is possible to 
build, in turn, every project shown. 

BP122: AUDIO AMPLFIER 
CONSTRUCTION $6.75 

A wide circuits is given, from low noise 
microphone and tape head preamps to a 
IOOWmOSFET type. There is also the 
circuit for 12V bridge amp giving 18W. 
Circuit board or stnpboarxflayout are in- 
cluded. Most of the circuits are well 
within the capabilities of even those with 
limited expenence. 

BP179: ELECTRONIC CIRCUITS FOR 
THE COMPUTER CONTROL 
OF ROBOTS $12.00 

The main stumbling block for most would- 
be robot builders is the electronics to inter- 
face the computer to the motors, and the 
sensors which provide feedback from the 
robot to the computer. The purpose of 
this book is to explain and provide some 
relatively simple electronic circuits which 
bridge the gap. 

BP108: INTERNATIONALDIODE 
EQUIVALENTS GUIDE $7.00 

Cross-references European, American 
and Japanese diode part numbers. Be- 
sides rectifier diodes, it includes Zeners, 
LEDs, Diacs, Triacs, SCRs, OCIs, 
photodiodes, and display diodes. 

BP118: PRACTICAL ELECTRONIC 
BUILDING BLOCKS — 

BOOK 2 $7.60 

RA Penfold 

This sequel to BP117 is written to help 
the reader create and experiment with 
his own circuits by combining standard 
type circuit building blocks. Circuits con- 
cerned with generating signals were 
covered in Book 1, this one deals with 
processing signals. Amplifiers and filters 
account for most of the book but com- 
parators, Schmitt triggers and other cir- 
cuits are covered. 


BABANI BOOKS 
EXCLUSIVELY AVAILABLE IN 
CANADA FROM MOORSHEAD 
PUBLICATIONS. 

ORDER YOUR SELECTIONS 
BY TELEPHONE: 

(416) 445-5600 OR 
FAX: 416-445-8149 
OR WRITE TO US AT 
1300 DON MILLS ROAD, 
NORTH YORK, 
ONTARIO M3B 3M8 
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For Your Information Continued from page 7 


Cold Fusion Still Hot 

Research into the claimed cold fusion 
reaction produced quite a series of catcalls 
and horselaughs last summer, at least ac- 
cording to the popular media, who seemed 
to be waiting for an overnight miracle. 
However, the reaction remains intriguing 
and somewhat mysterious: it produces a 
heat release by an unknown mechanism 
without the expected release of neutrons 
(it was this lack of neutrons that led re- 
searchers to say that the process wasn’t 
true fusion). 

Work is still going on, and is being 
monitored by Princeton Fusion Reports , 40 
North Tulane St., Princeton, NJ 08540, 
(609) 683-1118. They’ve published a 
report, Cold Fusion: An Objective Assess- 
ment, which is available for $647 US per 
copy. It features interviews with 150 scien- 
tists, economists, business managers, etc. 
The present state of cold fusion is ex- 
amined, as well as the question of 
economic impact should the process work 
out. 

Microscope Breakthrough 

The ElectroScan Corporation announced 
the introduction of the Environmental 
Scanning Electron Microscope, which al- 
lows researchers to view microstructures 
of unprepared, unfixed biological tissue 
with the same magnification and resolution 
as a scanning electron microscope. It is 
said to bridge the gap between the light 
and the scanning electron microscope. 
Until now, biological and wet specimens 
could not be viewed in their natural state. 
They can be contacted at 100 Rosewood 
dr., Danvers, Mass. 01923, (508) 777-9280, 
fax 777-9288. 


Low-cost Solar Cells 

Georgia Tech researchers have reported 
promising results using a chemical process 
that may offer greater control for fabricat- 
ing low-cost solar cell materials. The cost 
today is roughly $5 per watt; $1 per watt is 
the target before solar cells can compete 
economically with other power sources. 
Chemical vapor deposition is used rather 
the growth of single-crystal silicon, with 
one solar cell on top of another made from 
complementary materials to absorb a 
much larger percentage of the solar 
spectrum and improve efficiency. An ef- 
ficiency of 25% should be possible. 
Research is also going on to investigate the 
use of polycrystalline materials that may be 
cheaper than silicoa 
20 



Application Note 

The 20MHz frequency probe manufac- 
tured by I.M. Instrument Corporation is ac- 
curate enough that with the addition of a 
simple crystal oscillator it can be used as a 
quick check on the calibration of 3 1/2 digit 
multimeters. The application note, which is 
being offered free, describes how to check 
multimeter calibration with the F-20 fre- 
quency probe, as well as how to build the 
simple fixed-frequency oscillator which is 
paired with the probe to make the checks. 
The frequency probe has an accuracy 
of 0.005% at 25°C and a typical 
long-term stability of 
0.01% per year. Con- 
tact I.M. Instrument 
Corporation, PO Box 
2215, Brantford, On- 
tario N3T 5Y6, (519) 

756-3770. 


Circle No. 22 on 
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Need Speed? 

Precision Monolithics has introduced the 
OP-61, an op amp with a bandwidth of 
200MHz at IMhz. The gain-bandwidth is 
70% greater than previously available 
amps of a similar type. In addition to wide 
bandwidth and low noise, the OP-61 has 
high open-loop gain (400V/mV) and low 
offset voltage (200uV typ.). At PMI 
dealers, or contact them at 1500 Space 
Park Drive, Santa Clara, CA 95052- 8020, 
(408) 727-9222, fax 727-1550. 


Canadian Computer Show 

The 20th annual Canadian Computer 
Show will be held October 23 through 26 at 
the International Centre, 6900 Airport 
Road, Mississauga, Ontario, 10:00AM to 
6:00PM. The sponsor is the Canadian In- 
formation Processing Society. Registration 
is $15 at the door; parking is free. 


Servodrive Woofers 



Would you like a bass response of 114dB at 16Hz? The Servodrive Contra Bass from Inter- 
sonics can provide it for you without voice coils. The unique servo system allows enormous 
power inputs and very high efficiency at low frequencies. The speakers are used in clubs, 
touring (by Michael Jackson), special effects (Disney World), etc. Contact Equity Sound 
Investments, 629 Eastern Avenue, Unit 2, Toronto, Ontario M4M 1E4, (416) 465-4888. 

Continued on page 29 










Computers can do a lot more than just 
manage data bases and play video games. 
Specialized microprocessor boards can be 
used as programmable frequency counters, 
intelligent temperature controllers, timers, 
monitors... dedicated microcomputers are at 
the heart of most of the 
sophisticated high tech toys 
that make our lives exciting 
and our bank balances so 
easily managed with just a 
few fingers. 

Umortunately, most in- 
dividual humans donn’t get 
to work with small, board 
level micros. These things 
usually have to be custom 
designed, which is generally 
beyond the abilities and the 
means of most of us. This 
is unfortunate, as working 
with compurter hardware 
at this level is fascinating... 
and can give one the power 
to create unspeakably soph- 
isticated projects. 

This is why we created 
the SLOTH. The SLOTH 
is a small Z80 based computer which is 
designed to be turned into things. It has no 
screen, keyboard, floppy disks or printer 
port... but it’s easy to get parts for, quick 
to assemble and painless to program. It has 
powerful I/O facilities to allow you to in- 
terface it to anything you want to make it 
work with, from the remote control of a 
video recorder to the ignition of your car. 

The SLOTH isn’t a trainer... it’s 
designed to be built up into working 
projects. It’s programmed with inexpensive 


SLOTH board and a sample program for it. 
Other issues carry some basic SLOTH ap- 
plications... timers, controllers and other 
things that can be made with the SLOTH. 
However, the low cost and flexibility of the 
SLOTH will unquestionably give you 
countless ideas for projects 
of your own. 

The SLOTH package 
available from us includes 
a bare SLOTH board... 
both the main processor 
board and the LED dis- 
play board... a parts list, a 
complete schematic and 

[ >arts overlay, a source 
isting for an exercise pro- 
gram and a set of article 
reprints to explain the 
system in painstaking 
detail. In addition to this 
you’ll need the parts to 
stuff the board... which 
are widely available... and 
a computer capable of 
running an 8080 or Z80 
assembler and burning the 
resultant code into 2716 
EPROMs. We recommend an Apple com- 
patible system running CP/M witn a Mul- 
tiflex PROM burner or a PC running 
Z80MU and a PC compatible EPROM 
programmer. Z80MU, a CP/M emulator 
for the PC, is available separately from our 
service for $19.95. 

The SLOTH can be whatever you 
want it to be... it’s the most interesting 
electronics project on the planet. The com- 
plete SLOTH package is available for only 
$37.95. 


2716 EPROMs. It has twenty-four lines of 
I/O and three programmable counter 
timers to talk to the rest of the world 
with. Included on the main SLOTH board 
are a speaker driver, two kilobytes of static 
RAM, a pulse source and jumpers to allow 


you to configure the system to do what 
you want it to do. 

The basic SLOTH also comes with a 
peripheral board to let one’s program con- 
trol a six digit LED display. 

If you have a rudimentary knowledge of 
assembly language programming, a working 
soldering iron and a burning desire to get 
into the fast lane of computer technology, 
you should try the SLOTH. The October 
1986 edition of Computing Now! features 
an extensive look at the construction of the 


ORDER THE SLOTH FOR $37.95 (PLUS 8% O.S.T. & $1.50 SHIPPING FROM MOORSHEAD PUBUCATIONS 
1300 DON MILLS ROAD, NORTH YORK, ONTARIO M3B 3M8 PHONE: (416)445-5600 FAX: 41644^8149 


MOORSHEAD 
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ELECTRONICS & 
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VOLUME ONE 



• include programs for a variety of interests. The Perfect 
speaker enclosure design program will appeal to audio enthusiasts... 
it gives you access to the same sort of calculation facilities that profes- 
sion ' T 


nd use in just about any electronic application . 

PERFECT is a powerful 
system to design speaker 
enclosures. It allows for a wide 
variety of general box designs 
and speaker sizes and impe lan- 
ces. All you do is to plug ir. 
the appropriate numbers and 
it will spit out both the 
dimensions of the box and 
tell you how it will perform. 

Saves hours of work and 
calculations and a lot of wasted 
wood. 

BDS is a pop up utility espe- 
cially designed for electronics. 

It performs a number of com- 
mon calculations, including in- 
ductance, capacitance, 
wavelength and so on. It’s bet- 
ter than having a paid lacky 
with a calculator because you 
don’t have to feed pop up 
utilities. 

DIPOLE is a simple program 
to handle the calculations for 
dipole antennas. It’s written in 
BASIC so you can even take it 
apart and see what it’s up to. 


As with all our Almost Free Software collections, this one carries 
our promise of satisfaction. If, after checking it out, you aren't com- 
pletely happy with it, we'll buy it back from you with no questions 
or hassles. 

In addition, unlike as with other sources of public domain code. 


rams car 


vuviic domain code, 
dly for viruses ana other 


we've scrutinized all of these progra 
nasties. None of this code will leave your fard drive a smoking ruin. 


GEOS is a great program 
for finding the location of 
geo- stationary satellites. It 
provides everything you 
need to align a satellite 
antenna from anywhere in 
Canada... all without recourse 
to charts, books, prayer or 
higher mathematics. 

PARABOLA is a BASIC 
program to help design 
parabolic antennas. It lets you 
calculate all the grotty details 
for anything from a Ku band 
dinner plate to your own 
DEW line backscatter radar 
system. 

VSWRCALC calculates 
voltage standing wave ratios 
for any wavelength. 

YAGI-UDA is a really 
complex program for an 
even more complex problem... 
designing Yagi antennas. Plug 
in some numbers and it will 
spit out a sky hook. 



FINE PRINT: This software has been collected from public access bulletin boards and/or has been placed directly in the public domain by its authors. It is all believed to be in the public domain, or offered as 
"shareware". As shareware, users of these programs are requested to pay registration fees to their authors, which may entitle you to additional updates, support and documentation. Note that the fee charged for 
this disk defers our cost in collecting and distributing the software only, it does not replace any requested shareware contributions. This will help to ensure a continuing supply of high quality shareware available 
at reasonable prices. If you try out this disk, and do not feel that it is fair value, you may return it for a refund or exchange it for a different disk with no questions asked. We do not sell software to people who 
cannot use it. If you have trouble with disk, you are welcome to call our free technical support service at (416) 445-5600 during normal business hours. Please be prepared to tell us the exact make and model of 

e, however causedlf you 
a replacement It will be 

shipped immediately. Please note that this dish does presuppose a reasonable lammarity witn your computer, u you are very new to your system, we strongly recommend tnat you iamiliarize yourself with it 
before attempting to use almost free software. 


THIS DISK IS ONLY $19.95 (PLUS 8% O.S.T. & $1.50 SHIPPING) FROM MOORSHEAD PUBLICATIONS 
1300 DON MILLS ROAD, TORONTO, ONTARIO M3B 3M8 PHONE: (416)445-5600 FAX: 416445-8149 
PLEASE SPECIFY 3 1/4 INCH DISKETTES OR 3 1/2 INCH MICROFLOPPIES 



MOORSHEAD 


PUBLICATIO N S 


ALMOST FREE SOFTWARE 

AUTOCAD 

VOLUME ONE - RELEASE 9 VERSION 

SPEED UP DRAWING AND EDITING IN RELEASE 9 — MINIMIZE TYPING AND CORRECTING! 


INCLUDES: 

A custom pull-down menu with over 150 of the most- 
often used commands, values and related variables grouped 
in logical order — almost eliminates searches and 
menutrees. Includes custom macros that call up a series 
of commands with a single pick. 

Custom icon menus let you see your symbol library 
drawings or hatch patterns before you choose. 

A custom screen menu for rapid picking of favorite 
commands or macros. 

A custom 175-command tablet menu for rapid picking 


FILE VARIABLES 


(requires digitizing tablet), plus 
file for making your own. 


of commands and macros 
a blank DWG and menu 

A library of common analog and digital electronic 
schematic symbols, complete with icon menus for 
no-typing selection. 


the way you want them, for your style of drawing. 

PLUS: complete documentation files with explanations 
of all the menu structures and macros and how you 
can change them. 


just 



Menu file name or . for none <custom>: 
Comp i 1 ing menu C 3 \ACAD\CUSTOM . mnu . . . 
Command 3 


What you need: A copy of AutoCAD Release 9 (the menus work with Release 10, but do not include Release 10 commands — versions prior 
to Release 9 do not suppott pulldown menus), a mouse or digitizer tablet (a digitizer is required for the tablet menus) and any version of DOS. 

THIS DISK ONLY $19.95 (PLUS 8% O.S.T. & $1.50 SHIPPING) FROM MOORSHEAD PUBLICATIONS 
1300 DON MILLS ROAD, TORONTO, ONTARIO M3B 3M8 PHONE: (416)445-5600 FAX: 416445-8149 
PLEASE SPECIFY 3 1/4 INCH DISKETTES OR 3 1/2 INCH FLOPPIES 









A SPECIAL SUPPLEMENT TO GOVERNMENT PURCHASING GUIDE, BUSINESS COMPUTER NEWS, 
COMPUTING NOW!, ELECTRONICS & TECHNOLOGY TODAY AND COMPUTERS IN EDUCATION 


CAD/CAM is the new revolution in 
drafting, publishing, architecture, 

> manufacturing — a guide 
to what it’s all about 
v and how you can 
N benefit from it. 


Some great minds 
contemplate the stars. 



We create them. 


Meet the Toshiba T8500. In every way, as a LAN server, Unix 
platform, or both, it’s a stellar achievement that provides outstanding 
performance . It has the ability to become the centre of your 
expanding office computing universe . 

It can add new dimensions of power, 
flexibility, speed and storage without having to 
change your system. It will become the hub 
around which other desktops and portables in 
your world revolve. Not only that, but it’s striking 
to look at and very compact. 

The T8500 also has several other bright 
points to separate it in a galaxy of others. 

• 64KB cache memory integrated with 80386 
processor (25MHZ) 

• State-of-the-art technology which integrates 
many functions on a unique “mother board” 



design, encompassing standard SCSI interface port, 2 serial 
ports and VGA port 

• A standard built-in, fast, 100 MB hard disk drive, with the 

option of a second one or a 150MB tape back-up unit 
Significant auxiliary disk storage options are also 
available through the standard SCSI port 
Increased raw memory capacity with Toshiba’s world 
renowned DRAM chip technology (2MB standard) 
Standard protocols which allow interface with 
existing well-known LAN software 
• Supports multiple operating systems: MS-DOS, 
OS/2 and/or Unix V 

The best continue getting better. 

To get one of these brilliant systems in your 
office, contact your nearest Toshiba re-seller. 
_ Or call Toshiba direct 1-800-387-5645. 


TOSHIBA 

WE MEAN BUSINESS 

INFORMATION SYSTEMS DIVISION 
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Text and AutoCAD 
irawings by 
Bill Marfck 


I n the last few years, we’ve had a quiet 
but huge revolution going on: the 
growing power of microcomputers has 
brought Computer Aided Drafting/Com- 
puter Aided Manufacturing within every- 
one’s reach. What used to require a room- 
sized mainframe can now sit on your 
desktop. What used to be slow and cum- 
bersome in the early years is now fast, 
sophisticated software that’s a delight to 
use. Here’s a look at the basics of what 
people are doing with CAD/CAM and 
how you can benefit from it. 

CAD 

Computer Aided Drafting is the most 
popular application. Using a mouse or dig- 
itizer tablet, the user can draw just as if 
the screen were a piece of paper — but 
what a piece of paper! Most drafting pro- 
grams let you zoom in and out with a 
range far greater than you could ever need 
(some programs include a sample drawing 
of our Solar System drawn to scale , and 
you can zoom in on fine details, such as 
the plaque on the Apollo lunar lander). 
Further, even massive corrections 
done quickly and easily. Parts of a draw- 
ing that are used over and over, (such as 
the components in an el< 
schematic) can be stored in a 
and loaded into your drawing as m 
You never need to draw anything twic< 
just accumulate a disk library of yoi 
most-often-used objects. An archited, fi 


example, cc 


rd door and 
aem into 



le editing features will make addi- 
ctions as fast as you can go. 
Make multiple copies of any 
drawing, add typeset-quality i 
ing automatic dimensioning 
highest standards of draftir 

You can make drawings as simple as 
a two-dimensional schematic, or as com- 
plex as a 3-D view of a complex pie 
architecture. CAD programs wii ' 

|you change your viewpoint until the 
drawing is displayed just as you want it: 
f , both the electronics cha: 

scape on the cover 
an views (overhead 1 
rated to the upper- 

shov 

CADD 

Computer Aided ] 

‘A\\V\\Vafees the power oi _ 

/•/A \\ \ pde^pep further. Since the computer ac- 
cumulates a list of facts about your draw- 
. V*. ‘debase, actually) in order to 

redraw it as required, it becomes possible 
to extract all sorts of useful information 
other than drafting parameters. For in- 



and Des: 


were 
viewp 
eft vie 


stance, it’s possible to have some 
programs print out a parts list or a bill of 
materials, based on what parts you’ve 
used in the drawing. 

It’s not uncommon for CADD pro- 
grams to have their own built-in com- 
puter language for your use. For instance, 
AutoCAD (which was used to make the 
cover drawings) contains a version of the 
programming language LISP. This lets 
you write your own commands, from 
simple ones that make little changes to 
complex programs that construct whole 
drawings to your specifications. You can 
also use them as a programmable calculat- 
or that will not only draw a component, 
but work out what value it should have. 

CAM 

Computer Aided Manufacturing is taking 
over industry, even small shops. The com- 
puter program can run the machines on 
the factory floor, keep track of inventory 
and parts locations, process and report on 
orders vers^ output, and even supervise 
e cutter movements of an unattended 
lathe. 

CAD can j* 
to sophisticated 5 
trolled manufacturing 
ice, you can now ob 
ines with a digital inpui 
your CAD drawing ii 
•art or casting moL 



CAM, thanks 
and digitally-con- 
chinery. For in- 
milling mach- 
can convert 
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, all from ; 
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human mterventi 
rejects go down. 

Needless to 
the architect work 
factory staff — CA 
everyone. 

Sources 

Our advertisers are a valuable : 
the basics and for the expansion r~ 
that you’ll inevitably want once you 
how successful it turns out to be. And 
we’d be kidding you if we said that 
CAD is always easy to learn — the 
various institutions that supply courses 
and seminars will make the transition 
much more pleasant and efficient. 

And, of course, Moorshead Publica- 
tions has always featured articles on 
CAD/CAM in our technical publica- 
tions: Electronics & Technology Today, 
Computing Now!, Business Compute r 
News, Computers in Education and Govern 
merit Purchasing Guide. We’ll continue to 
bring you the leading edge. 


c 





Greff Computer Corporation 

4 P’s to the ultimate CAD workstation 

P roduct - Gre(T System 386-22 w/1 Mb RAM 
expandable to 16 Mb (8 Mb on board) 

OWer - 22 MHz, zero wait, 9 expansion slots, 
on-board ports, 80287 /80387 copro support 

erformance - compatible, flexible, network 
tested, Norton SI rating: 23.4 

rice - $1,999.00 (lease $54.07 mth.) 





Ask about the Greff System 
386sx-16 w/1 Mb RAM: $1,485.00 

Call: 1-800-268-7441 

or fax us your business card (416) 458-7127 
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ZETA Colour Thermal Printer from Bruning 

The ZETA CT 100/150 is a third generation product that offers 
dramatic improvements in quality and ease of set-up. A and A/B 
size engines are available with video or parallel interfaces. Hundreds 
of video sources have been pre-qualifiea, greatly facilitating interfac- 
ing, and making the sys- 
tem totally software inae- 





pendent. Output can be 
produced in less than a 
minute from CAD/CAM, 
scientific, or business ap- 
plications that produce 
shaded/solid images or 
check plots. 

Bruning, 165 Milner 
Ave., Scarborough, ON 
MIS 4G7; 

Ph: (416) 298- 2700 
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Beaver UPS: The Best in Technology 

Beaver UPS (Stand-by Uninterruptable Power Supply) offers competi- 
tively priced, nigh-quality models to fit today’s microcomputer systems 
for personal, business, and industrial applications. Beaver UPS protects 
computer systems, peripherals, and data from electrical problems such as 
blackouts, brownouts, voltage fluctuations, and surges. If the utility 
power fails or drops too low, the Beaver UPS switches to supply noise- 
tree AC power (Sinewave output) to user equipment virtually instan- 
taneously. Beaver UPS is 
fully automatic, portable, and 
maintenance-free. 

JABA SYSTEM INC. 

Computer and Component 
Specialist 
80 Shields Court 
Markham. Ont. L3R 9T5 
Ph: (416) 477-6363 
FAX: (416) 477-6891 




C AD/CAM programs, even fairly straightforward ones, put 
some rigorous demands on computer equipment. The draw- 
ing and database files are very large compared to, say, a 
paint program, because CAD stores each object you enter as a 
mathematical entity, not just a screen image. 

Because so much calculating has to happen before drawings 
appear on the screen (particularly if you Zoom and Pan a lot), the 
best advice is to buy as much computing power as you can afford. 
The two most popular systems for entry-level CADders would be 
the IBM AT (and compatibles) or one of the Macintosh models. 

A math co- processor is strongly advised (and mandatory for some 
programs). If you plan to make very complex drawings (and they 
can get as complicated as you care to make them), one of the 386 
family of computers may be advisable. 

Since you’re going to be looking at very fine details on the 
screen, a VGA, EGA or high-resolution monochrome (Hercules 
or compatible). Color is very nice to work with* you can color- 
code various parts of your drawings, something that certainly 
eases looking at a complex group of overlaying lines. If you plan 
to do a lot of CAD, such as full-time architectural or manufactur- 
ing work, treat your eyes to one of the extra-high-resolution 
workstation monitors or VGA cards that can exceed 1000 pixels 
of horizontal resolution. f - \ 

To enter your drawings, you’ll need a mouse; almost any 
type will do, but higher precision pays off. If you want the best 
possible input system, a digitizing pad is recommended. These 
look like a mouse, but each point on the pad always corresponds 
to a point in your drawing — you can enter a hand-sketched draw- 
ing just by tracing over it, something that’s too awkward to dc 
with a conventional mouse. 

To get your drawing out of the computer, you can use a 
regular dot-matrix printer for draft cop* 
rate (but small) printouts, or a plotter, 
in whatever size you require; the drawi 
or pens controlled by servomotors, alt! 
plotters are coming on the market. 

To sum up: don’t skimp on the eqt pment — you'll regret it 
later. Trying CAD on inadequate gear i; rather like trying to learn 
the violin — on a $10 fiddle. You can’t ike advantage of many of 
the features, and you’ll be frustrated at t e slow response and cu: 
bersome operation. 
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CAD and other 
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cal entities, 
the ability 
other programs, 
database to a disk file 
converted to a 
standard for draw: 
It’s possible, for insta: 



stores its programs as a database of mathemati- 
big advantage that this gives to the user is 
accumulated facts and figures with 
ce, most CAD programs can write the 
e DXF format; this is the drawing 
:tfile, and is rapidly becoming an in- 
file interchanges. 

:e, to buy third-party software that can 


extract all sorts of information from your textfile: parts lists, bills 


of material, cost lists, etc. 

into spreadsheets, 


lermore, many of these lists can be 
as Lotus 1-2-3. Third-party 
be used to store and manipulate 
a drawing! 

aint programs) are very useful 
iblishing program has a method 
files. In the case of this par- 
re done with AutoCAD 
>y disk in the HPGL 
e directly loaded into Ven- 
the drawings, loaded in the 
;er printer. 




Workhorse for the Office 

Okidata’s Microline 393 24-pin dot 
matrix printer outperforms all others in 
its class with its multi-talented perfor- 
mance. The 393 can print letter-quality 
documents quickly and quietly in 
numerous typefaces. When sharp, clean 
graphics are needed, the 393 creates pie 
charts, bar graphs and more with ease, 
quality, ana speed. Compatible with 
most popular software, the system 
makes printing easier with a built-in 
push tractor that automatically unloads 
and parks continuous form paper to 
switch to cut sheets or envelopes. The 
Microline 393 is built with Okidata 
quality and reliability for trouble-free 
operation for years. 

OKIDATA, fill Tristar Dr., Unit 5, 
Mississauga, ON L5T 1W5; 

Ph: (416) 670-1124; Fax: (416) 670-2984 
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Specialized Furniture for 
the CAD/CAM User 



Computer Aid Accessories Ltd. is a distributor of ergonomically designed 
furniture for CAD/CAM users by Karl Gutmann of Canada. Multiple 
configurations of workstations for designers allow users of PC-based sys- 
tems, CAD operators, or those who work primarily with drawings to work 
in a stylish yet practical environment. Recent technological advances have 
transformed the research, engineering, architectural and design offices of 
the ’80s. These furniture systems along with a full range of office furniture 

are specifically designed 
to help people work 
comfortably and effi- 
ciently with CAD/CAM 
hardware. 

Computer Aid 
Accessories Ltd., 
1645 Warden Ave., 
Scarborough, ON 
M1R5B3; 

Ph: (416) 298-6170 
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Large Screen Display Solutions 



Applied Electronics Ltd. offers Large Screen Display Solutions for 
presentation applications where two or more people need to view real- 
time computer data/graphics or video. 

Applied Electronics now offers one of the most complete systems 
from the EDP 58XL monochrome, to colour systems that will 
automatically lock from 15-80 KHz to connect to VCRs, PCs, com- 
puter terminals, and high-resolution CAD/CAM workstations to 

project bright, crisp images on 
screen up to 25 feet diagonal. 

APPLIED ELECTRONICS LIMITED 
299 Evans Ave. 

Toronto, Ont M8Z 1K2 
Ph: (416) 252-3761 
FAX: (416) 252-9211 
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PC FRIENDS BYTE BACK 

COMPUTER CLUB • An international non-profit club sharing the 
knowledge for mutual benefit. (From COM 
64 & MACS to large microstations) We 
especially help beginners . 

• Employers are already asking for computer 
as well as technical experience. Are you 
prepared? Members train each other FREE 

• Member services include the ability to buy 
hardware and software up to 30% off retail 
prices. Obtain computer literacy through 
hands-on assistance, our 100 page newsletter 
and tutor disks. 

•Mail $30 one year family membership 
to PC Friends c / 0 Rod St. Jacques 

RR#1 Erin, Ont.. CAN., NOB 1T0 
Tel: (519)927-3556 



Address: 
Phone No: 
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CalComp Introduces NewProducts 
for CAD/CAM 

Drawing Boards 

CalComp offers high-quality, profes- 
sional graphic input devices for draw- 
ing, mapping, desktop publishing, 
animation, and presentation graphics. 
In sizes ranging from 12" x lz" to 60" 
x 44", these units have a host of user- 
requested features and a selectable 
resolution of up to 10,160 lines per 
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applicat 

such as architecture, mechanical and 
electrical design, and geophysical 
mapping. An exclusive Enviroclean 
toning system is not vented to the at- 
mosphere. Both models support a 
wide range of interfaces and 
software, and as many as four RS- 
232-C data sources can be linked with 
the plotters simultaneously. 

Low-Cost Artisan 
Pen Plotters 

CalComp’s 1020 Series are high-per- 
formance pen plotters at affordable 
prices. Two models, the 1023 and the 
new 1025. can plot on media larger 
than ANSI-D/ISO-A1 (Model 1023) 
or ANSI- D/ISO-AO (Model 1025), 
and have plotting speeds as fast as 
42" per second with an acceleration 
rate of up to 2.8g’s. Second genera- 
tion Plot Manager firmware substan- 
tially increases the Artisan’s through- 
put by minimizing pen movement and 
pen changes. A new vector “look- 
ahead” feature keeps the pen moving 
at high speed when a line changes 
direction 45° or less. The Artisan 
family enjoys extensive CAD 
hardware and software support. 

Direct Imaging 
Plotter 

CalComp’s DrawingMaster Model 
is a 1 J , '~ 1 

p 1 

chi 


52224 is a low priced high- perfor- 
ct 


mance plotter that uses mrect imag- 
ing technology to produce one- or 
two-colour drawings, and is capable 
of sorting vectors, generating lines 
and area fill, ana rasterization 
DrawingMaster model 52224 can 
produce a D/Al drawing in less than 
20 seconds, and can be linked with as 
many as 4 workstations at once. The 
plotter is compatible with most CAD 
hardware platforms and with over 
100 CAD/CAE software packages in- 
cluding AutoCAD, VersaCAD and 
others. Toner-free operation makes a 
safer environment and easy main- 
tenance, with no pens to run dry, no 
ribbon to run out, and no chemicals 
to add or replace. 
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CalComp Canada Inc. 

401 Champagne Dr., Downsview, Ont. M3J 2C6 
Ph: (416) 635-9010; FAX: (416) 633-5103 


packages, llie transducer may 
either a 4- or 16-button ergonomical- 
ly designed cursor or a pen stylus. In- 
dustry-standard interfaces are fea- 
tured in every model. 

Electrostatic 

Plotters 

Model 5733 and Model 5735 Elecros- 
tatic Plotters deliver high- resolution 
monochrome plots with an exclusive 


Working Out With AutoCAD 

Martha Lubow, New Riders Publishing, Thousand Oaks, Califor- 
nia 91360. New Rida's publish quite a few excellent books on 
AutoCAD, and this is one of them. It's not just another rewrite 
of the refaence manual, but a tour through aj numba of drawings 
that shows efficient ways to solve drawing problems. New Ridas 
books are available at most major bookstores. 

Customizing AutoCAD jv 

J. Smith and R. Gesna, New Riders Publishing. This huge 
softcover is one of the very few books to explain the real work- 
ings of AutoCAD’s custom menus, macros, AutoLISP, and much 
more. It’s inspiring* Unfortunately it’s something of a 
programmed course — you can’t just dip in anywhere because 
many of the examples depend on previous work. Still, you can 
order a set of disks that eliminate having to type things in (and 
thae’s a lot of that if you want the best of the USP utilities), 
220< r 
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TECHNOLOGIES 


120 - 13751 Mayfield Place 
Richmond, B.C. V6V 2G9 
Tel: (604)270-9655 
Fax: (604) 270-3795 


5560 Kennedy Road 
Mississauga, Ont. L4Z2A9 
Tel: (416)890-2525 
Fax: (416) 890-0410 
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4026 Chemin Bois - Franc 
St. Laurent, Quebec H4S 1A7 
Tele: (514) 332-6550 
Fax: (514)332-2107 


Q£ SAMSUNG 

THIS 20 MHz 
HIGH SPEED 80386 


FOR THE PRICE IT GOES 
EVEN FASTER 


Ai you’re looking for a 386 that is high in 
speed and low in cost, take a look at the 
S800 from Samsung. With all the power 
to move swiftly through applications, the 
affordable S800 standard features extend 
far beyond the competition. With stunning 
efficiency, and unrivalled reliability the S800 
has the power to meet the most demanding 
needs and the performance usually found 
in a mini computer. Catch it at Canara 
Technologies. It’s moving fast. 
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4026 Chemin Bois - Franc 5560 Kennedy Road 120 - 13751 Mayfield Place 

St. Laurent, Quebec H4S1A7 Mississauga, Ont. L4Z2A9 Richmond, B.C. V6V2G9 

Tele: (514) 332-6550 Tel: (416)890-2525 Tel: (604)270-9655 

Fax: (514) 332-21 07 Fax: (416) 890-041 0 Fax: (604) 270-3795 






POWERFUL VGA 


QVA-8600 VGA SYNC/QVA -1024X VGA SYNC FOR IBM PC/XT/AT AND PS-2 MODEL 30. VGA-SYNC AUTOMATICALLY SYNC (RONIZES) ALL YOUR EGA, CGA 
HERCULES SOFTWARE MONITOR CONTROL PROTOCOLS TO VGA SPECIFICATIONS. IF YOU WANT TO USE VGA, EGA, CGA AND HERCULES SOFTWARE 
ON A VGA MONITOR, VGA-SYNC IS THE ONLY LOGICAL CHOICE. 



One Card + One Monitor for All Software 

VGA, EGA, CGA, Hercules Registers compatible. 

EGA, CGA, Hercules on VGA monitor— Reliably 

Hardware Window, Zoom 

132-column x 25/28/44 lines 

640x480 in 16/256 colors 

800x600 in 16/256 colors 

1024x768 in 16 colors (interlaced & non-interlaced) 


Features: 

• Full IBM VGA, EGA and MCGA hardware compatible 

• Full IBM CGA, MDA and Hercules downware compatible. 

• Zoom in 0.1 second. 

• Pan (move) the drawing freely and instantaneously. 

• Graphics Resolution/Colors (or shades) 

-320x200/256 out of 256K colors. 

-640x350/16 out of 256K colors. 

-640x480/16 out of 256K colors. 

-800x600/16 out of 256K colors. 

• Device drivers for Ventura Publisher, GEM, AutoCad Release 9, AutoCad V.2.x. 
Microsoft Windows V.1.0/V.2.0, Lotus 1-2-3. 


MIGHTY MOUSE 



Mighty mouse, a top quality and professional pointing device, is designed for use 
with IBM PC/XT/AT/PS-2 and compatible computers. It contains the following 
significant breakthroughs: 

• ACCURACY Advanced Opto-Mechanical technology creates the top accurate 
mouse. 

• ERGONOMIC Large buttons design provides smooth and comfortable 
operation. 

• DYNAMIC ACCELERATOR The 9 built-in accelerators which you may choose 
to vary the speed when you move the mouse. 

• VARIABLE RESOLUTION Resolution can be choosed from 20 DPI-6400 DPI 
by Software control. 

• POP-UP MENUS 

A minimum 24 pre-written pop-up menus allow your mouse to control those 
programs typically not configured for a mouse such as lotus 1-2-3 Wordstar etc. 

• RELIABILITY State-of-Art Omron microswitch used creates high reliability 
and tactile sound feeling. 

• OVER VALUE Bundled with DR. HALO PLUS SOFTWARE, mighty mouse 
saves your cost enormously. An added advantage is that with only a DB-9-6 pin 
din adapter added X-30M X-30S MOUSE can support PS-2 system. 



TECHNOLOGIES . 


120-13751 Mayfield Place 
Richmond, B.C. V6V2G9 
Tel: (604)270-9655 
Fax: (604) 270-3795 


5560 Kennedy Road 
Mississauga, Ont. L4Z2A9 
Tel: (416)890-2525 
Fax: (416) 890-0410 


4026 Chemin Bois - Franc 
St. Laurent, Quebec H4S 1A7 
Tele: (514) 332-6550 
Fax: (514)332-2107 
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Professional Quality, High Resolution Monitors 





for CAD/CAM/CAE 
Applications 


120 - 13751 Mayfield Place 5560 Kennedy Road 4026 Chemin Bois - Franc 

Richmond, B.C. V6V2G9 Mississauga, Ont. L4Z2A9 St. Laurent, Quebec H4S 1A7 

Tel: (604)270-9655 Tel: (416)890-2525 Tele: (514) 332-6550 

Fax: (604) 270-3795 Fax: (416) 890-0410 Fax: (514) 332-2107 


For more than half a century SAMPO 
has maintained a philosophy that 
rests on three basic principles. First, 
gain the good will of customers 
through sincerity; second, win the 
confidence of customers through 
technology and third, keep customers 
satisfied with good service and 
support. 

SAMPO begem production and sale of 
industrial products in 1976. Strong 
demand and quick expansion led to 
the formation of SAMPO INDUSTRIAL 
PRODUCTS DIVISION in 1984. 


CANARA, in an effort to focus on the 
CAD/CAM/CAE marketplace, has a 
distribution Agreement with SAMPO to 
carry their High Performance 
Monitors. 


Trisync 


Alphascan 


Officepro II 
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CADalyst Magazine 

A Canadian monthly thafs ess< 
works with AutoCAD, wheth< 
It features hardware and softwa 
viewpoints), AutoLISP tutorial! 
discussions, and more tips and 
digitizer at. 202-210 W. Broads 
(604) 873-0811, Fax 873-5888. 




Dell Graphics Performance Series 

The Dell Graphics Performance Series 
is a breakthrough for enhanced PC 
graphics. CAD/CAM users can now 
take advantage of improvements in 
hardware and software capabilities 
with the Graphics Performance Series, 
providing the platform for higher video 
resolution and performance. Dell 
Graphics Performance Accelerator 
boards and Graphics Performance 
Display color monitors let you capital- 
ize on the performance capabilities of 
Dell systems and dramatically improve 
productivity. One use and you’ll 
wonder how you got along without 
these advanced graphics products. 

Dell Computer Corporation, 

The Dell Building, 2 East Beaver 
Creek Rd., Richmond Hill, ON 
L4B 2N3; i>h: 1-800-387-5752 


autoCAD books 

Inside AutoCAD 

D. Raker and H. Rice, New Riders Publishing. A fine tutorial 
that clarifies many of the points in the reference manual. This one 
was popular for quite a while, and is now completely updated 
into a new edition that includes Release 1(7 s full 3-D. Good ex- 
amples of Attributes and Dimensioning. 
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FTD Sends Flowers To Panamax 

With computer systems in fl orists 
throughout North America, FTD 
sees the effects of power surges every 
day. After extensive testing, they have 
proven that Panamax Surge Protec- 
tors pay for themselves. Technical 
dispatch service time can decrease by 
as much as 300% after installation, 
and Panamax Surge Protectors and 
any connected equipment are guaran- 
teed for life. If any equipment is 
damaged by a power surge while con- 
nected to a Panamax Surge Protector, 
Panamax will pay to repair or replace 
the equipment. 

Computer Access, 

250 Don Park, Unit 5, 
Markham, ON L3R 2V1; 

Ph: (416) 477-8667 
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ARC Proturbo 286 

me 

American Research Corporation’s 
Proturbo 286 features an 8026 CPU 
microprocessor with selectable 
keyboard, 0/1 wait state performance, 
and a design that incorporates 
ZyMOS POACH technology; MIPS 
meter with 4 digit LED display; 
memory to 1MB RAM on board; in- 
tegrated function (on motherboard) 
such as EGA graphics, one 9-pin 
video display adapter, and one 25 pin 
parallel printer port. 


Second Generation Plotter Plots 
In Both Pen and Pencil 

The Mutoh F910A Professional Plotter provides the user with unrivaled 
performance and meets the toughest user requirements. The F-910A 
plots at speeds up to 45 inches/second with either pen or pencil. Features 

include high speea dual-processor 
architecture, 1 MByte buffer 
memory, pen sorting, and vector 
sorting that looks 21 une segments 
beyond the current pen position 
for the shortest pen path. CIM- 
CAD Systems Inc. offers state-of- 
the-art solutions for design, en- 
gineering, manufacturing, desktop 
publishing, and networking, as well 
as systems for educational use. 
CIMCAD Systems Inc., 227-L 
Bunting Rd., St. Catharines, ON; 
Ph: (416) 641-0977 
Fax:(416)641-0321 
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VGAWONDER 


For general use and graphics intensive applications such as Windows, 
Desktop Publishing, and CAD. Features include: high- resolution 
i_. high-perforr J ‘ 1 — 1 


graphics; 
supports boi 
eludes free bus mouse; 


[^-performance i 



y vjrv lAXiiu, anu to avana 

256K or 51zK versions. 
Suggested retail prices: 
VGAWONDER 256K: $599; 
VGAW ONDER 512K: $729. 
ATI Technologies Inc. 

3761 Victoria Park Ave. 
Scarborough, Ont. 

M1W3S2 

Ph: (416) 756-0718 

FAX: (416) 756-0720 


CAD and 3d 


T 
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FSS3012 scans 


down to business card size 
on your PC* 



Affordable Full 
Scale Scanner 

The planscan scanner scans docu- 
ments up to 36 inches wide by any 
length. High quality, up to 300dpi, im- 
ages can be used in CAD, desktop 
publishing, fax etc. It allows you to 
create an electronic database of draw- 
ings and allows you to search, zoom, 
and print any portion instantly. 
Programs available for image editing 
and conversion to vector format for 
CAD which saves 60-90% of time rela- 
tive to digitizing. 

Planon Systems, 1720 Sismet Road, 
Mississauga, ON, L4W 1R4 
Tel: (416) 624-6222 
Fax:(416)625-8144 


he additional of true three-dimensional drawing func- 
tions to CAD programs has meant the releasing < 
design power. Not only can you view the finishe 

product from any angle, but you can use utility ] 

apply shading, move the light source around, j 

Two applications that benefit from 3D would be (amon 
many others) architecture and electronic packaging. The ; 
chitect can lay out a plan drawing (overhead view) ar 
software will add the necessary elevation 

angle: 

front, rear, upper right, upper left or anywhere in between. 
With the appropriate software, it’s possible to do a 
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The Apple Macintosh 
A workstation for CAD/CAE 


many 


series brings you speed, flexibility, superb windowing and pulldown mem 
network capabilities and more; the wide variety of software features a^ 
plication programs tailored to your needs, such as AutoCAD for drafting 

and design work. Shading and sur- 
face-moaelling are done at the highest 



delling a 

speeds, using a chip technology that’s 
designed for complex graphics work. 
Compare the Macintosh to other 
workstations and see what Apple 
Canada can do for your CAD/CAE 
applications. 

Apple Canada, Inc. 

7495 Birchmount Road Markham, 
Ontario L3R 5G2 For your nearest 
dealer, call 1-800-387-9683. 
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simplify the creation of . 


ArchiCAD™ Integrated 2D/3D Architectural Software 

ArchiCAD streamlines the design process. ArchiCAD is designed for ar- 
chitects and construction professionals, and uses modeling components to 
' ‘ '2D and 3D constructions. Benefits include: an 

easy-to-use Macintosh interface; powerful 
2D and 3D drafting and modeling; 
automatic 3D perspectives, elevations, and 
isometrics; and parametric symbols 
libraries. 

VersaCAD. for the Macintosh, provides 
precision 2 1/2 D drafting with powerful 
HyperCard-based B.O.M. and parametric 
design. 

Bridgeport’s EZ-CAM IV is a powerful 
NC/CNC parts programming system that’s 
easy and profitable to use, and helps to put 
quality parts on the floor for a competitive 
edge. Available on Mac & DOS platforms. 
J.D.H. Microsystems Ltd. 

250 Consumers Rd., Suite 101 Toronto, 
ON M2J 4V6 Ph: (416) 756-1448 



jiich the viewpoint is that of a person 
walking in the front door and then turning left or right to in- 
spect the various rooms. 

The drawing of a house may be less than appealing as a 
wireframe (like an X-ray view), so programs usually have a 
hidden-line- removal function, and even better is the shading 
capability described above. The user may still prefer to have 
cardboard models, but for versatility of presentation, it’s hard 
to beat the CAD utilities. 375 

The designer working with electronic packaging (or 
similar) can use the 3D functions to place scale components 
into a chassis; rotating the drawing to give various viewpoints 
will tell whether the parts will fit properly, and whether they 
interfere with access panels, test points, etc. The general aes- 
thetics of the design can be checked as well; what looks good 
as a head-on view may need alteration when thd object is dis- 
played from various angles. 

The parts designer can see a complex part on its own, or 
as part of a whole assembly, or as a wireframe, or as a com- 
pletely shaded solid-model presentation. In addition, most 
software can write the various object parameters to a file that 
can be read by computer-controlled cutting machinery, allow- 
ing milling and other operations to be carried out with a min- 
imum of setup time. 


45 * 

25 ” 







Display Settings File f 

lutoShade 



A 3D view of a cityscape (shown elesewhere as a hidden- 
line-removal); the shading was done by AutoShade. 
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CAD as 
iUustrator 

T he drawings of the camera on the next page were 
done as part of an in-house documenting of photo 
studio facilities, and demonstrate the use of a CAD 
program together with desktop publishing. Although it 
looks complex and appears to be brimming with detail, the 
drawing of the camera was done in less than two hours. 

The right half is largely a copy of the left half, done by 
using functions such as multiple copying, mirroring and 
moving. 

The shading on the front of the camera was done with 
the Hatch function, a far cry from proper graduated shad- 
ing, but adequate for the purpose. Text was the normal font 
supplied with AutoCAD. 

To load the drawing into Ventura for the final page 
makeup, AutoCAD was used to plot the drawing file to a 
disk in the HPGL mode (the Hewlett-Packard Graphics 
Language, available in every CAD package). Ventura can 
load this file directly into a page layout, converting it to a 
GEM file as it goes. 

The final picture is set on the page with the desired 
size, margins, ruling box, etc. Additional text can be added 
as needed with Ventura. 3 1 

In the bottom picture, the copy function has been used 
to draw the required three setups; hatching is used to em- 
phasize the main one. Again, the text is the standard 
AutoCAD font. 

Most CAD and DTP programs allow you to scale the 
drawing as well as setting its size this lets you change the 
horizontal and vertical measurements independently of each 
other, a handy device for fine adjustments or special effects. 

Once the graphics were sized and located to the desired 
positions, the pages were printed out on a standard-page- 
sized laser printer at 300 dots per inch, ready for the printer. 
In some cases, printing firms will accept computer files, 
eliminating the paper step. 

Hardware 


voltage spikes, low voltage sags, noise, and brief power interrupti 
n r s SW1000 UPS is ideal for: IBM PCs, PC-aT, PC-AT and c 


Emerson’ 

voltage spikes, low voltage 
Emersoms SW1000 UPS is i< 

g itibles; and IBM Personal System 2/Models 25, 30, 50, and 60. 

merson’s SW1000 UPS provides: self-contained, maintenance-free bat- 
teries to automatically continue providing power for up to ten minutes in 
the event of a power outage allowing for orderly and controlled shutdown; 
unique Status Connector to notify computer system of power failure; 
second warning to indicate UPS batteries are running down; and much 
more! 

If your computer system is not protected from common power line distur- 
bances you will experience missing data, system halts, corrupted disk files, 

and general degrada- 
tion in operation. 
Emerson Computer 
Power. P.O. Box 150., 
Markham Ont. 
L3P3J6 

Ph: (416) 294-9340 
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Mandrel supp 

Assuming that you have a CAD program and are using h € 1 
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desktop publishing, you’ll have everything you need. The 
run up against right away is the 


one limitation you may run up against right away is the 
rapid growth of graphic file sizes, a problem when you try 
to transport the main file from one computer to another or 
from your computer to a printer. For example, the two 
drawings in our example added up to 118 kilobytes of GEM 
files, and this isn’t really very large by CAD standards. In 
some cases, you’ll soon be filling up a standard 360K floppy 
disk. If you plan to make extensive use of the graphics fea- 
tures, it’ll be well worth your while to invest in one of the 
larger-capacity 5.5” or 3.5” floppy drives (they usually hold 
well over a megabyte). 


VersaCAD Software 


VERSACAQ386 

BRM6S CAD POWER « 



EMJ Data Systems is the 
Canadian Authorized Distributor 
for VersaCAD Design Software 
and the new VersaCAD/386. 
Created specifically for state-of- 
the-art 80386 Computers and 
beyond, VersaCAD/3»6 gives you 
unprecedented design perfor- 
mance that has made VersaCAD 
an industry leader. Up to 16 megs 
are available for networks, fast 
redraws, third party programs and 
memory-resident utilities. Jump 
out to DOS at anytime or switch 
between 2D and 3D modules as 
you work. 

Call EMJ today at (519) 837-2444 
for more VersaCAD information. 
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ap 

that Enhances Speed 


How last does Windows 
run on a Renaissance 
graphics bail'd? 



Renaissance GRX, Inc., 
is a computer graphics 
systems company which 
designs ana develops 
graphics-enhancement 
products for IBM and 
compatible personal 
computers. Its products 
include integrated cir- 
cuits, graphics systems 
software, graphics adap- 
ters, and advanced 
graphics controllers 
designed to improve the 
speed and quality of 


computer graphics. Call 
EMJ Data Systems today and choose between the Rendition II, 
Rendition I Plus, or RVGAl and RVG All graphics boards. 

PO Box 1012, Guelph, Ontario N1H 6N1; Ph: (519) 837-2444. 
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Bl CADD Systems Inc. 
The Total Solution Companv 


npany 

BI CADD Systems provides a wide range of high quality solutions to 
match your requirements, whether it’s an entry-level system or a high-per- 
formance package. With many years of CADD production experience, the 
members of the BI CADD team are well positioned to support the user, 
from initial acquisition through training and implementation to on-going 
~ support. Our services indude: 

Turnkey System Approach; 
Networks: CADD Drafting 
Service; Digitizing; Hardware 
and Software Support; For- 
mat Conversion Programs; 
Service Bureau; and System 
Leasing. 

BI CADD System Inc., 

2200 Lake Shore Blvd. West, 
Suite 601, 

Toronto, ON M8V 1A4; 

Ph: (416) 252-0021 
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Proven Performance 
for the Design Professional 

AutoCAD™ is the world leader in computer aided 
drafting and design software. AutoCAD brmgs you the 
benefits of an inexpensive yet proven high performance 
CAD system within the range of even the smallest 
budget. AutoCAD is the largest selling PC-based CAD 
package worldwide. Applications include: design en- 
gineering, drafting, product documentation, production 
planning, architecture, medical, telecommunications, 
plus many more. With more than 170,000 systems in- 
stalled worldwide, AutoCAD is now the standard in 
computer aided design for virtually any kind of drawing. 

As the customer and purchaser of a CAD system, you 
make the final decision. By choosing an experienced 
dealer you can discuss what you expect to gam from a 
CAD system, and how you can best integrate it into your 
firm. The more you know about what you want and need 
in a CAD system, the better your position in selecting 
the right one for your firm. 
Tor CAD/CAM will talk to 
the people who will be using 
the CAD system to find out 
exactly what they expect and 
want from the AutoCAD 
package. 

Tor CAD/CAM Corporation 
160 Applewood Cres., #14 
Concord, Ont. L4K 4H2 
Ph: (416) 660-3262; 

FAX: (416) 660- 1382 


AutoCAD 
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Publishers of 

Government Purchasing Guide, 
Business Computer News, 
Computing Now!, 
Electronics & Technology Today, 
and Computers In Education. 
1300 Don Mills Road 
North York, Toronto, 

Ont. M3B 3M8 
Tel: (416) 445-5600 
Fax: (416) 445-8149 


As described in the text on CAD as illustrator ; the two 
images shown were done with extensive use of copying and 
mirroring eliminating much of the drawing and re-drawing 
that would be required with hand work. 

The hatch patterns , while not quite up to the versatility of 
the Fill feature of paint programs, are adequate for the 
purpose. 

Once the drawing was completed, it was written to a disk 
file in the Hewlett-Packard Graphics Language (HPGL ) by 
selecting any HP plotter as the output device. Ventura 
Publisher could then load, size and scale the HPGL file by 
converting it into a GEM file and loading it into a frame. 


CAD as 
flhistrator 
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THE CAD/CAM COMPANION 

This offer is to emphasize the importance of Computing Now! as a companion 
to the CAD/CAM computer user, and is a one-year subscription 
at the rate of $ 12 . 95 , almost a 75 % reduction on newsstand rates. 

This rate will include the 

Annual Computing Now! Microcomputing Source Guide. 

It’s our way of showing you the flexibility of our technical publications, 
and that we’d like you as a reader, but you must act NOW!. 


The following stria rules must apply: 

We must receive your cheque or credit card information by Oaober 15, 1989. 
You can only use the subscription card in the accompanying issue to subscribe. 
If it is gone, we will accept a photocopy of this advertisement 
This rate cannot be used in conjunction with any other offer. 

This offer will apply to Computing Now! subscriptions only 
and not our other publications that may be described in this issue. 

PLEASE ACT NOW! 

If it is more convenient, call, with credit card details: 

( 416 ) 445 - 5600 , or fax: 416 - 445 - 8149 . 


TECH CELEBRATION SALE 



• Basic system • 80286 processor • 640 K 
of 16-bit RAM (optionally expandable to 16 MB) • 
1.2 MB 5.25" floppy drive* Dual 
Disk Drive controller • AT Conner Hard 
Drive controller • Socketed for 80287 math copro- 
cessor • Two Serial Ports • Parallel Port, Real 
Time Clock/ Calendar • Three 
expansion slots (two 16-bit, one 8-bit) • En- 
hanced 1 01 -key keyboard • Phoenix BIOS 
• Keyboard and case lock and Status 
Display • CSA Approved • Made in 
Canada - including motherboard 
10MHz version 


with 40 Meg Conner (CP342) HD (28mS) 


AVX 386-16 

(16 MHz, 8-slot 386 System) 

• Based on the Intel 80386 32-bit micro- 
processor • Phoenix BIOS • One 1 .2MB 

Floppy Diskette Drive (Optional 360K 5.25" 
Floppy Drive or 720K 3.5" Floppy Drive or 
1 .44MB 3.5" Floppy Drive) • Socketed for 
80387 math co-processor • 8 Expansion 
Slots -Two Serial Ports and One Parallel 
Port, Real Time Clock • Floppy Controler 

• 200W+ Power Supply • 101 Enhanced 
Keyboard • Comes with 1 MB of 32-bit on- 
board memory. Optionally expandable to the 

following FtAM configifations: 2 Mb, 4MB, 

8 MB, 10 MB, 16 MB (all 32-bit). • Features 
fiil-size AT style case with status display 
panel, keyboard lock and room inside for a 
fiil height 5.25" hard drive. The back panel has 
extra slots for peripheral connections. 


(with 1 MB of 32-bit memory) 
20MHz version with 1MB of memory 
and 40 Meg Conners (CF 5 342) HD 
(28mS) 


PERFORMER 808810-3 


• 8088 processor • 640 K • 720 K3.5"or 
360 K 5.25" floppy drive • Dual Disk 
Drive controler • Hard Drive controler 

• Socketed for 8087 math coprocessor 

• 2 Serial Ports • Parallel Ffort, Real 
Time Clock\ Calendar • 3 expansion 

slots • TTL video adaptor 

• Enhanced 1 01 -key keyboard 

• Phoenix BIOS • Keyboard and 
case lock and Status Display 

• CSA Approved • Made in Canada - 

indudha motherboard 
8 MHz version 

$499 

10 MHz version 


10 MHz version with 40 Meg 
Conner (CP340) HD (28mS) 

S799 


COMPACT 286- 10 

(10 MHz, 8-slot AT Compatible) 

* Motherboard uses the latest technology 
LSI G/2 three chip solution providing 
iJtra-high reliabiity. • One 1 .2 MB 
disk drive (but easily add other 5.25", 
3.5" floppy or hard drives) • Phoenix 
BIOS • Socketed for 80287 math co- 
processor • 640K RAM (optional|y 
expandable to 1 MB onboard and higher 
using 6-Bit memory expansion cards) 

• 8 Expansion Slots • Two Serial Fforts 
and One Paralel Port • Real Time 
Clock • Floppy Controller • 1 01 
Enhanced Keyboard, power 
supply and keyfock deluded. 
Originally sold at $1995 


286-1 2 1 2MHz version with 40 
Meg Conner (CP342) HD (28mS) 


Time Limited Offer 


WARRANTY 


All Exceltronix BEST computers come with a full One Year Warranty and are CSA approved. 


Come and visit our showroom at 321 College Street, Toronto or phone, write or fax your order today! 

Visa, Mastercard, Money Order or Certified Cheques welcome. Let our professional sales staff assist you to build a complete system 
incorporating these specials. Many more items on Super Special such as Hard Drives, Monitors, Printers, and other accessories. 
Please note that the systems feted here do exist — this is not a "Bait and Switch" Ad! 


Designed and Made in Canada with Pride 


433 Unit 12, Horner Avenue, Etobicoke, M8W 4Y4 
(416) 252-8543 Fax (416) 252-5124 
360 Albert Street, Suite 1 51 0 Ottawa, K1 R 7X7 
(61 3) 235-BEST Fax (61 3) 235-241 6 
Halifax: (902) 454-0052 Edmonton: (403) 483-4271 
321 College Street, Toronto Montreal: (51 4) 849-5872 
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ALMOST FREE SOFTWARE 


VOLUME 


5 1 


If we were IBM or Xerox we'd have raised the price for this collec- 
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everything from 
plications to one of the best games 
ever written, this disk has something for everyone. 

This collection contains a complete drawing package which while 
not as powerful as AutoCAD is also nowhere near as hardware or 
cash hungry. It's also a lot easier to use. There's also POLY, a great 
little music system. You'll want to check out our DOS utilities, 
some of which are so good as to be indispensable. Finally, if you 
have a VGA card we re certain you'll be every bit as blown away 
by BANANOID as we were. It's the most stunning game available 
for a PC, commercial or otherwise. 


ASCI is a great resident program 
for applications which reauire 
that you enter extended charac- 
ter codes into them. Rather than 
having to remember what the 
code for a U with an umlaut 
over it is, just pop up this win- 
dow and select it from a table. 
Great for word processing. 

DRAFTC is like AutoCAD 
without the price tag... and it 
doesn’t need a math chip. This 
is a complete drafting package 
with pull down menus, mouse 
support and lots <?f features. 

It’s great for applications in 
which you don t need all the 
power of a high end drawing 
program. Requires a mouse. 

POLY is a really elegant little 
three voice music playing 
program which lets you com- 
pose songs with a text editor or 
word processor and halve them 
played through your PC’s 
speaker in up to three voices. 
Sample songs are included. 

TRICAL is the most sophisti- 
cated pop up calculator 
program yet devised. Chitthink- 
ing iSideKick and all the com- 
mercial calculators, this one 
will do things even real cal- 
culators cant get together. 

BANANOID is staggering. It’s 


a VGA game which makes 


Breakout not only interesting 
but addictive. Words fail to des- 
cribe the limitless time wasting 
potential of this thing. If you 
own a VGA card and a mouse 
and gp through this life never 
having play Bananoid, all future 
incarnations of vpur spirit will 
laugh at you behind your collec- 
tive backs. Requires a VGA card 
and a mouse. 

CLIP allows you to extract sec- 
tions of GIF files and make 
them into new, smaller GIF 
files. It’s a great tool if you use 
our POSTGIF program to 


Every program on this disk has been extensively checked to make 
sure that it functions as it should and that it contains no viruses or 
other nasties. Most sources of public domain software do not 
provide you with this assurance. 

This disk carries the same promise that all our Almost Free 

SoP <7a)/1VC> driOC TC 'MM J A *+ CoA +I~\s1+ n %**l*i*» ******* ****.>*, 


fyware does. If you dont feel that it's fair value once you've check- 
it out, we'll buy it back from you with no gript 


j ^ .-J gripes or questions. If 

you have problems with it, our help desk is as near as your phone... 
just call (416) 445-5600. If you're not already receiving it, please 
call us and ask to be put on the mailing list of Personal Software 
News, our newsletter. It's free. 

Note that this is a two disk set containing over a megabyte worth 
of code. Sorry for the slight price increase... we're certain you'll 
agree it's worth it. 

oftentimes useful package to help 
you figure out... if not cure... 
what ails you. Give it your 
symptoms and it’ll tryto diag- 
nose your conditioa This is not 
a substitute for a real physician, 
but it’s great if the provincial 
health care plan has put you at 
the back of the waiting list. 

PUZZLE is a Windows 
program which takes one of 
several graphics, scrambles it 
into little bits and challenges 
you to re-assemble it. Quite a 
decent little program, this. Re- 
quires Windows 

SUBMIT is an instant batch file. 
It allows you to run multiple 
commands at one time from the 
DOS prompt simply by separat- 
ing them with colons. An essen- 
tial gadget, this. 

TIME j puts a digital clock into 
a Windows screen. It takes up 
a lot less space than the one 
with hands does, and it looks 
slick. Requires Windows. 

TODDY is a DOSEDIT replace 
ment. It adds a sophisticated 
command line editor to DOS to 
allow you to recall and edit pre 
vious commands. Saves buckets 
of typing and uses WordStar edit- 
ing commands. 

$24.95 (Two disk set) 



ate desktop publishing clip 
from GIF files. 


EGAJNT is the last word in 
Tetris programs. The ultimate 
falling shape puzzle, this fea- 
tures colour, extended shapes 
and a plethpra of exciting fea- 
tures. Requires an EGA card. 

FREEMEM is a little Windows 
program which puts a window 
on your screen to tell you the 
current amount of free memory 
available to your applications. 
No computer should be without 
one. Requires Windows. 

NTERNIST is a fascinating and 


FINE PRINT: This software has been collected from public access bulletin boards and/or has been placed directly in the public domain by its authors. It is all believed to be in the public domain, or offered as "shareware". 
As shareware, users of these programs are requested to pay registration fees to their authors, which may entitle you to additional updates, support and documentation. Note that the fee charged for this disk defers our cost 
in collecting and distributing the software only, it does not replace any requested shareware contributions. This will help to ensure a continuing supply of high quality shareware available at reasonable prices. If you try out 
this disk, and do not feel that it is fair value, you may return it for a refund or exchange it for a different disk with no questions asked. We do not sell software to people who cannot use it If you have trouble with disk, 
you are welcome to call our free technical support service at (416) 445-5600 during normal business hours. Please be prepared to tell us the exact make and model of your computer and the disk and program you are having 
difficulty with. Please note that we cannot be respnsible for any loss, damage or expense resulting from your use of this software, however caused. If you are unable to read your disk, it has probably been corrupted in the 
maiL You need not call us in this case. Simply return the disk to our software department with a note requesting a replacement It will be shipped immediately. Please note that this disk does presuppose a reasonable 
familiarity with your computer. If you are very new to your system, we strongly recommend that you familiarize yourself with it before attempting to use almost free software. 


DISKS ONLY $19.95 EACH (PLUS 8% O.S.T. & $1.50 SHIPPING) FROM MOORSHEAD PUBLICATIONS 
1300 DON MILLS ROAD, TORONTO, ONTARIO M3B 3M8 PHONE: (416)445-5600 FAX: 416445-8149 
PLEASE SPECIFY 5 1/4 INCH DISKETTES OR 3 1/2 INCH MICROFLOPPIES 




MOORSHEAD 


PUBLICATIONS 


ALMOST FREE " SOFTWARE 


VOLUME 


5 0 


This month , we wanted to say ^thanks * to everyone who's bought 
our Almost Free Software collections thus far . ; so we created a spe- 
cial collection of programs. This month, we've put together a two 
disk set... over a megabyte of software when its all unpacked. 
However, the price only reflects the cost of one extra blank floppy 
and a few stamps. It's our way of telling you how much we ap- 
preciate your support of our software. 

This month's collection of programs is diverse. It includes such 
things as a set of desktop publishing text ornaments, a couple of first 
class weird games and some utilities you won't want to be without. 
For those users with more karma than things to do, we've also in- 
cluded CUBE, our all time favourite useless Windows program. 


’ will wander through vour 
i hard drive... every subdirec- 


BAKo 

entire hard drive... every < 
tory, no matter how well buried 
it might be... and wipe out your 
BAK files. Reclaim coundess 
megabytes of wasted space. 

CHAIN will tell you how 
much space anv file on your 
disk occupies. This sounds like 
much ado about nothing, but 
CHAIN actually tells you 
how many clusters a file oc- 
cupies, and, for the technically 
curious, where said clusters lie. 

CUBE is a useless program that 
runs under Windows and dis- 
plays a constantly rotating three 
dimensional cube. Despite its use- 
lessness, everyone we know who 
has it runs it a lot., no idea why. 
Requires Windows. 

DUNGEON is an ASCII game 
that lets you cruise through a 
cpmplex, multiple layer dungeon 
picking up things ana killing crea- 
tures. Requires mat ANSI.S YS 
be installed 

IBM_SCRN is a downloadable 
character set for the Epson FX 
printers... and all compatibles... 
which emulates the PC's screen 
graphics characters. Make your 
screen dumps look like screen 
dumps rather than ASCII stew. 

JOT-IT is the most flexible, inter- 
esting little resident note pad pro- 
gram we’ve come across. Loaded 


with features, it will find a warm 
place on your hard drive... right 
next to tne platter bearings. 

MINDREADER is the oddest 
word processor ever written. 
Especially designed for people 
who don’t type top quickly, it 
uses artificial intelligence to at- 
tempt to anticipate what you’ll 
say and fill in things for you. 

It sounds a bit far fetched, but 
the beast works. 

POSTGIF is the latest version 


And there's a whole lot more in this month's collection. 

Eveiy program on this disk has been extensively checked to make 
sure that it functions as it should and that it contains no viruses or 
other nasties. Most sources of public domain software do not 
provide you with this assurance. This disk canies the same promise 
that all our Almost Free Software does. If you don't feel that it's 
fair value once you've checked it out, we'll buy it back from you 
with no gripes or questions. 

If you have problems with it, our help desk is as near as your 
phone... just call (416) 445-5600. If you're not already receiving it, 
please call us ana ask to be put on the mailing list of Personal 
Software News, our newsletter. It's free. 

SLITHER is a version of the 
popular snake game written 
especially for the EGA card. 

It's a bit warped, too... there’s 
a frog involved Requires an 
EGA or VGA card. 

SPEED will speed up the screen 
display of an EGA or VGA card 
even better than QCRT, above. 
Includes the ASM source in case 
you like to hack. 

CHEMVIEW is neat even if 
chemistry usually bores you in 
catatonia. It displays complex 
molecules in three dimensions 
and rotates them for you. In- 
cludes sample molecules. Re- 
quires EGA or VGA card 

FONTINFO is a DIR replace- 
ment that only wants to know 
about LaserJet soft fonts. It will 
find all of the soft fonts in a dir- 
ectory and tell you about them. 

DROPCAPS consists of twenty 
six little PCX files, that can be in- 
haled into Ventura, PageMaker... 
any package that uses the 
popular PC Paintbrush image 
file format., to provide you with 
beautiful, ornate large caps from 
A through Z. 

THESAURUS is a com- 
puterized thesaurus program. 

Give it a word and it’ll rind you 
a selection of others that mean 
something like the same thing 
Includes a huge dictionary. 



of this powerful program for 
turning GIF files into desktop 
publishing clip art. Now fea- 
tures variable size halftone 
screens for better reproduction. 

PURGE is a handy litde utility 
for selectively deleting files. 

QCRT will speed up the screen 
speed of most machines by quite 
a bit. This makes DOS and 
many other programs which 
print through the BIOS really 
shift into overdrive. 


i into 


FINE PRINT: This software has been collected from public access bulletin boards arid/or has been placed directly in the public domain by its authors. It is all believed to be in the public domain, or offered as "shareware". 
As shareware, users of these programs are requested to pay registration fees to their authors, which may entitle you to additional updates, support and documentation. Note that the fee charged for this disk defers our cost 
in collecting and distributing the software only, it does not replace any requested shareware contributions. This will help to ensure a continuing supply of high quality shareware available at reasonable prices. If you try out 
this disk, and do not feel that it is fair value, you may return it for a refund or exchange it for a different disk with no questions asked. We do not sell software to people who cannot use it If you have trouble with disk, 
you are welcome to call our free technical support service at (416) 445-5600 during normal business hours Please be prepared to tell us the exact make and model of your computer and the disk and program you are having 
difficulty with. Please note that we cannot be respnsible for any loss, damage or expense resulting from your use of this software, however causedlf you are unable to read your disk, it has probably been corrupted in the 
mail. You need not call us in this case. Simply return the disk to our software department with a note requesting a replacement It will be shipped immediately. Please note that this disk does presuppose a reasonable 
familiarity with your computer. If you are very new to your system, we strongly recommend that you familiarize yourself with it before attempting to use almost free software. 


DISKS ONLY $19.95 EACH (PLUS 8% O.S.T. & $1.50 SHIPPING) FROM MOORSHEAD PUBUCATIONS 
1300 DON MILLS ROAD, TORONTO, ONTARIO M3B 3M8 PHONE: (416)445-5600 FAX: 416445-8149 
PLEASE SPECIFY 3 1/4 INCH DISKETTES OR 3 1/2 INCH MICROFLOPPIES 


SOFTWARE CATALOGUE ORDE R FOR M 


SOFTWARE 


PC/MS-DOS 

PRICE QTY AMOUNT 

Almost Free PC Volume 1 (AFSPCl) 

$19.95 



Almost Free PC Volume 2 (AFSPC2) 

$19.95 



Almost Free PC Volume 3 (AFSPC3) 

$19.95 



Almost Free PC Volume 4 (AFSPC4) 

$19.95 



Almost Free PC Volume 5 (AFSPC5) 

$19.95 



Almost Free PC Volume 6 (AFSPC6) 

$24.95 



Almost Free PC Volume 7 (AFSPC7) 

$19.95 



Almost Free PC Volume 8 (AFSPC8) 

$24.95 



Almost Free PC Volume 9 (AFSPC9) 

$19.95 



Almost Free PC Volume 10 (AFSPC10) 

$19.95 



Almost Free PC Volume 1 1 (AFSPCl 1) 

$19.95 



Almost Free PC Volume 12 (AFSPC12) 

$19.95 



Almost Free PC Volume 14 (AFSPC13) 

$19.95 



Almost Free PC Volume 15 (AFSPC15) 

$19.95 



Almost Free PC Volume 16 (AFSPC16) 

$19.95 



Almost Free PC Volume 17 (AFSPC17) 

$19.95 



Almost Free PC Volume 18 (AFSPC18) 

$19.95 



Almost Free PC Volume 19 (AFSPC19) 

$19.95 



Almost Free PC Volume 20 (AFSPC20) 

$19.95 



Almost Free PC Volume 21 (AFSPC21) 

$19.95 



Almost Free PC Volume 22 (AFSPC22) 

$19.95 



Almost Free PC Volume 23 (AFSPC23) 

$29.95 



Almost Free PC Volume 24 (AFSPC24) 

$19.95 



Almost Free PC Volume 25 (AFSPC25) 

$19.95 



Almost Free PC Volume 26 (AFSPC26) 

$19.95 



Almost Free PC Volume 27 (AFSPC27) 

$19.95 



Almost Free PC Volume 28 (AFSPC28) 

$19.95 



Almost Free PC Volume 29 (AFSPC29) 

$19.95 



Almost Free PC Volume 30 (AFSPC30) 

$19.95 



Almost Free PC Volume 31 (AFSPC31) 

$19.95 



Almost Free PC Volume 32 (AFSPC32) 

$19.95 



Almost Free PC Volume 33 (AFSPC33) 

$19.95 



Almost Free PC Volume 34 (AFSPC34) 

$19.95 



Almost Free PC Volume 35 (AFSPC35) 

$19.95 



Almost Free PC Volume 36 (AFSPC36) 

$19.95 



Almost Free PC Volume 37 (AFSPC37) 

$19.95 



Almost Free PC Volume 38 (AFSPC38) 

$19.95 



Almost Free PC Volume 39 (AFSPC39) 

$19.95 



Almost Free PC Volume 40 (AFSPC40) 

$19.95 



Almost Free PC Volume 41 (AFSPC41) 

$19.95 



Almost Free PC Volume 42 (AFSPC42) 

$19.95 



Almost Free PC Volume 43 (AFSPC43) 

$19.95 



Almost Free PC Volume 44 (AFSPC44) 

$19.95 



Almost Free PC Volume 45 (AFSPC45) 

$19.95 



Almost Free PC Volume 46 (AFSPC46) 

$19.95 



Almost Free PC Volume 47 (AFSPC47) 

$19.95 



Almost Free PC Volume 48 (AFSPC4S) 

$19.95 



Almost Free PC Volume 49 (AFSPC49) 

$24.95 



Almost Free PC Volume 50 (AFSPC50) 

$24.95 



Almost Free PC Volume 51 (AFSPC51) 

$24.95 



Hard Disk Survival Kit (AFSHD) 

$19.95 



Almost Free Business Software (BUSNl) 

$19.95 



Ventura Survival Disk Volume 1 (AFVENTl) 

$19.95 



SuperDisk Volume 1 (utilities) (SDl) 

$19.95 



SuperDisk Volume 2 (games) (SD2) 

$19.95 



SuperDisk Volume 3 (dBase utilities) (SD3) 

$19.95 



SuperDisk Volume 4 (utilities) (SD4) 

$19.95 



SuperDisk Volume 5 (business) (SD5) 

$19.95 



SuperDisk Volume 6 (games) (SD6) 

$19.95 



SuperDisk Volume 7 (games) (SD7) 

$19.95 



SuperDisk Volume 8 (productivity) (SD8) 

$19.95 



SuperDisk Volume 9 (1-2-3 utilies) (SD9) 

$19.95 



Leisure Library Volume 1 (LLl) 

$19.95 



Leisure Library Volume 2 (LL2) 

$19.95 



Leisure Library Volume 3 (LL3) 

$19.95 



Laserlet Fonts Volume 1 (AFLU) 

$19.95 



Games Disk Volume 1 (AFGAMESl) 

$19.95 



Games Disk Volume 2 (AFGAMES2) 

$19.95 



Games Disk Volume 3 (AFGAMES3) 

$19.95 



Executive Software Series Volume 1 (EXECl) 

$19.95 



Executive Software Series Volume 2 (EXEC2) 

$19.95 



Executive Software Series Volume 3 (EXEC3) 

$19.95 



Executive Software Series Volume 4 (EXEC4) 

$19.95 



Executive Software Series Volume 5 (EXEC5) 

$19.95 



Executive Software Series Volume 6 (EXEC6) 

$19.95 



Executive Software Series Volume 7 (EXEC7) 

$24.95 



Executive Software Series Volume 8 (EXEC8) 

$24.95 



Executive Software Series Volume 9 (EXEC9) 

$19.95 



Electronics fit Technology Series Volume 1 (ETTl) 

$19.95 



Almost Free AutoCAD Volume 1 (CADI) 

$19.95 



Almost Free DX-7 Voices (AFDX7) 

$19.95 





FORMAT: ^ 5.25” disks will be shipped unless otherwise instructed. 


CLIP 

A 

R T 

TITLE 

PRICE 

QTY AMOUNT 

Specify PC or Macintosh format: 



Ventura ClipArt Volume 1 (AFCLIPl) 

$19.95 


Ventura ClipArt Volume 2 (AFCLIP2) 

$19.95 


Ventura ClipArt Volume 3 (AFCLIP3) 

$19.95 


Ventura ClipArt Volume 4 (AFCLIP4) 

$19.95 


Ventura ClipArt Volume 5 (AFCLIP5) 

$19.95 


Ventura ClipArt Volume 6 (AFCLIP6) 

$19.95 


Ventura ClipArt Volume 7 (AFCLIP7) 

$19.95 


Ventura ClipArt Volume 8 (AFCLIP8) 

$19.95 


Ventura ClipArt Volume 9 (AFCLIP9) 

$19.95 


Ventura Cl ip Art Volume 10 (AFCLIP10) 

$19.95 


LaserArt Volume 1 (AFLASERl) 

$19.95 


COLOUR CLIPART 



Volume 1 GIF® Images (specify format)* (AFGIFl) 

$19.95* 


PC PaintBrush® Comp, (specify format)* (AFPCXl) 

$25.95* 


Volume 2 GIF® Images (specify format)* (AFGIF2) 

$19.95* 


Volume 3 GIF® Images (specify format)* (AFGIF3) 

$19.95* 


Volume 4 GIF® Images (specify format)* (AFGIF4) 

$19.95* 


*On 1.2 megabyte disks. $31.95 on dual density 360K disks 


MACINTOSH 


Almost Free Macintosh Volume 1 (AFMACl) 

$24.95 


Almost Free Macintosh Volume 2 (AFMAC2) 

$24.95 


Almost Free Macintosh Volume 3 (AFMAC3) 

$24.95 


Almost Free Macintosh Volume 4 (AFMAC4) 

$24.95 


Almost Free Macintosh Volume 5 (AFMAC5) 

$24.95 


Almost Free Macintosh Volume 6 (AFMAC6) 

$24.95 


PostScript Laser Fonts Volume 1 (AFMACPSFl) 

$24.95 



SUBTOTAL 
8% P.S.T. (Ontario residents) 
POSTAGE & HANDLING ($1.50) 
TOTAL 


CUSTOMERPOLICY: This software has been collected from public access 
bulletin boards and/or has been placed directly in the public domain by its 
authors. It is all believed to be in the public domain, or offered as 
"shareware". As shareware, users of these programs are requested to pay 
registration fees to their authors, which may entitle you to additional updates, 
suppprt and dpcumentation. Note that the fee charged for this disk defers our 
cost in collecting and distributing the software only, it does not replace any 
requested shareware contributions. This will help to ensure a continuing 
supply of high quality shareware available at reasonable prices. If you try out 
this disk, ana do not feel that it is fair value, you may return it for a refund 
or exchange it for a different disk with no questions asked. We do not sell 
software to people who cannot use it. If you have trouble with disk, you are 
welcome to call our free technical support service at (416) 445-5600 during 
normal business hours. Please be prepared to tell us the exact make ana 
model of your computer and the disk and program you are having difficulty 
with. Please note that we cannot be respnsible for any loss, damage or ex- 
pense resulting from your use of this software, however caused.Ifyou are un- 
able to read your disk, it has probably been corrupted in the mail. You need 
not call us in this case. Simply return the disk to our software department 
with a note requesting a replacement. It will be shipped immediately. Please 
note that these disks do presuppose a reasonable familiarity with your com- 
puter. If you are very new to your system, we strongly recommend that you 
familiarize yourself with it before attempting to use this software. 


NAME 

COMPANY 

ADDRESS CITY 

PROVINCE POSTAL CODE 

PHONE SUBSCRIBER?DCN! QETTDCIE 

□ CHEQUE ENCLOSED □ PLEASE CHARGE MY: 

□ VISA □ AMERICAN EXPRESS □ MASTERCARD 

CARD NUMBER - 

EXPIRY DATE 

SIGNATURE 

SEND TO: 

MOORSHEAD PUBLICATIONS 
1300 Don Mills Road, North York, Ontario M3B 3M8 
(416)445-5600 FAX: 416445-8149. 


MOORSHEAD PUBLICATIONS SOFTWARE CATALOGUE FALL 1989 


What’s happened 
since 1969? 


^^ircuits are smaller the computer industry is bigger and hemlines are back 
below the knee. What hasn’t changed is the need for greater efficiencies in the 
work place. 

1 969 was the year man first walked on the moon, starting a tidal wave of technological 
advances that are still improving productivity throughout business and government 
around the world. 

It was also the birth of the Canadian Computer Show — the Show that annually 
presents the latest in computer hardware and software advances to give your 
business the competitive edge. 

For 20 years we've been bringing key industry people together under one roof: the 
major developers, distributors and sellers of computer hardware, software and 
related services showcase their latest and best to Canada's key buyers and specifiers. 


Learn by attending the Canadian Computer Show Seminar Programs. Learn the 
latest developments in workplace productivity by attending the Canadian Informa- 
tion Processing Society’s (CIPS) end user seminars. Canadian Computer Reseller 
magazine will, once again, produce their successful series of seminars. 



c c^ v 


Attend the Canadian Computer Show to discover what’s possible 
in 1989 and beyond; whether your issue is systems integration, 
portability, connectivity, implementation, compatability or 
cost effectiveness. 

The Canadian Computer Show, October 23 to 26, 1989, 10:00 a. m. until 
6:00 p.m. daily, at the Toronto International Centre of Commerce, 
6900 Airport Road. 

Registration for any or all four days is available at the door for * 

$ I 5.00 and parking is free. Restricted to members of the business and 
government communities over the age of 18. \fifO***\* 


It's mind boggling! 




catt 

15 ^ 
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TORONTO INTERNATIONAL CENTRE OF COMMERCE 

OCTOBER 23-26, 1989 


For Your Information Continued from page 20 



T.C. Soldering Iron 


Portable Logic Analyzer 

Thandar Electronics announces 
the availability of a low-cost port- 
able logic analyzer, the TA-2000. 
It can capture data across 32 
channels (at 25MHz) or 8 chan- 
nels (100MHz); data is displayed 
in both Timing and List formats 
on the T CRT. It also features 
5nS glitch capture and triggering. 
Omnitronix, #4-2410 dunwin 
Drive, Mississauga, Ontario L5L 
U9, (416) 828-6221, fax 828- 6408. 
Circle No. 23 on Reader Service Card 




Airflow Switches 



sm 

SAYNOR VARAH INC. 

COUNTER 

ATTACK! 

(see ad on 
page 41) 


The Antex Model TCS Temperature Con- 
trolled Soldering Iron features a tempera- 
ture control screw in the handle for con- 
venient adjustment from 392°F to 842°F. It 
has zero voltage switching and comes in a 
model for 110VAC or one for all popular 
24V sources. M.M. Newman Corporation, 
24 Tioga Way, PO Box 615, Marblehead, 
MA 01945, (617) 631-7100, fax 631-8887. 
Circle No. 24 on Reader Service Card 


If you need a sensor to detect airflow or the 
absence thereof, the Cambridge Series 305 
and 300T operate on 5VDC and 10- 
26VDC respectively, and can sense 
airflows as low as 50FPM over a 5°C to 
70°C range. Reaction time is under three 
seconds. Cambridge Aeroflo, Inc., 900 Mt. 
Laurel Circle, Shirley, MA 01464, (508) 
425-2346, fax 425-2338. 

Circle No. 25 on Reader Service Card 


New Multitester 

The new Model 865 
Multitester from 
Brunelle features 
high input im- 
pedance, large dial, 
overload protection, 
and a single range 
switch with 43 ran- 
ges. It reads DC and 
AC volts to 1200, 
DC and AC current 
to 12A, all with a 
basic accuracy of 
2.5%. Brunelle In- 
struments, 73-6th 
Range South, St- 
Elie-d’Orford, 
Quebec JOB 2S0, 
(819) 563-90%, fax 
569-1408. 


Circle No. 26 on 
Reader Service Card 


SVI 

99 Scarsdale Road, Don Mills, 
Ontario, M3B 2R4 (416) 445-2340 
Monday to Friday 8:00 to 4:30 
(Minutes from 401 and DVP) 
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F E A T U 


Techies 

Guide 

toC 

Programming 

"Part9 


Bytes are fairly easy to cope with. Bits are decidedly nastier. 
In this installment of the C saga, we’ll look at 
how the bit manipulation facilities of C work. 

STEVE RIMMER 


bits. Most dogs can tell you this if 
they’re suitably inspired. However, 
whereas the relationship of bytes to the 
universe is a fairly obvious one, that of their 
component bits is not. Working with data 
at the bit level is tricky. It’s not something 
which BASIC gives you any facilities at all 
for, and, as such, you may not have tried to 
doit. 


B ytes 

bits. 


ytes are, of course, composed of 


say, more punctuation is in the offing. 

CScapes 


bits in a nybble work. 


Most of the bytes you encounter on the 
street have eight bits in ’em. While basic 
arithmetic operators do not allow you to 
manipulate these directly, they all affect 
the bits. 


DecimalHexB inary 


Bitwise manipulation is a tremen- 
dously useful tool for all sorts of program 
applications, but it’s very nearly essential 
for dealing with DOS, which... being basi- 
cally an assembly language environment... 
casually flings its bits around with wild 
abandon. 


This month we’re going to get a hand- 
le on how C copes with bits. Needless to 


Under C on the PC, the char data 
type is effectively a byte. An int is a word, 
or two bytes, and C is very flexible in inter- 
changing these two. Allowing that a is a 
char variable, if we say a = 255, all the bits 
in a will be set, that is, they’ll all be one. It’s 
a lot easier to see this in hex notation, ac- 
tually. Let’s say a = Qxff. 


The hex number FF consists of two 
nybbles , each of which is F, or sixteen. A 
nybble is four bits wide. This is how the 


000000 

110001 

220010 

330011 

440100 

550101 

660110 

770111 

881000 

991001 

10A1010 

11B1011 

12C1100 

13D1101 

14E1110 

15F1111 
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ELECTRONICS SUPPLIES INC 


IMPORTERS & DISTRIBUTORS 


INDUSTRIAL — COMMERCIAL — EDUCATIONAL 


SALES & SERVICE 


AN1M/NU 


SYSTEM 88 


4 77/10 MHZ MOTHER BOARD. 256K MEMORY 
360 K DISK DRIVE AND ADAPTER. MONO- 
CHROME OR COLOUR VIDEO. ADAPTER. 
SERIAL. PARALLEL. GAME. CLOCK PORT. 
150W POWER SUPPLY. AT KEYBOARD 





©H-r SYSTEM 386 


ORION 

COMPUTER 

SYSTEMS 


YMWALL 

VlilVII 


SYSTEM 286 


6/10/12.5 MHZ MB. 512K MEMORY 
1.2MB DISK DRIVE. 16 BIT DISK CONTROLL 
MONOCHROME OR COLOUR VIDEO ADAPTER? 
SERIAL. PARALLEL. GAME. CLOCK PORT. 

200W POWER SUPPLY. AT KEYBOARD. 


VliT 


1MB MEMORY. 16/20 MHZ MOTHER BOARD. 
1.2MB DISK DRIVE. 16 BIT DISK CONTROLL 
MONOCHROME OR COLOUR VIDEO ADAPTER. 
SERIAL. PARALLEL. GAME. CLOCK PORT. 
200W POWER SUPPLY. AT KEYBOARD. 





aimawi 

wiiiVIT 


PORTABLE SYSTEMS 


CALL FOR THE LOWEST CUSTOM QUOTES 9 EGA monitor 



88 

286 

386 


256K 

512K 

1MEG 

9" AMBER DUAL CRT 

1295.00 

1895.00 

2995.00 

LCD 600x400 SCRN 

1645.00 

2245.00 

3345.00 

PLASMA 600x400 S 

2395.00 

2995.00 

4095.00 

9 EGA MONITOR 

2795.00 

3395.00 

4495.00 




- SOFTWAFiE & PERIPHERALS AT DISCOUNT PRICES 


SEAGATE HARD DISK SYSTEM 


20MB (DRIVE CONTROLLER/CABLEi 399 95 

30MB (DRIVE CONTROLLER/CABLEi 429 95 

40MB ST-251 499 95 

WE CARRY THE MOST EXTENSIVE LINE OF 
REG OR HIGH DENSITY DRIVES & CONTROLLERS 
(CALL FOR A COMPLETE PRICE LIST!) 


FLOPPY DISK DRIVE 


IBM COMPATIBLE BOARD 


129 95 
.375 00 
399 00 


PANASONIC OR EPSON (YOUR CHOICE) 

5V."360KDSDD 

5 V. " 1.2M HIGH DENSITY 

3 V," 720K DSDD 

3'/» " 1 44M HIGH DENSITY 

HARDWARE & MOUNTING BRACKET - 

- FROM 3'/»" - 5V«" 


119.95 
139 95 
125 95 

145.95 


HARD DISK & FLOPPY DISK CONTROLLER 


XT FLOPPY CONTROLLER 39 95 

XT HIGH DENSITY CONTROLLER 74 95 

XT HARD DRIVE CONTROLLER 85 95 

XT RRL HARD DISK CONTROLLER 99.95 

AT HARD DISK/FLOPPY CONTROLLER 189 95 

AT RRL HARD DISK CONTROLLER 299 95 

AT HARD DISK CONTROLLER 169.95 

60M TAPE BACKUP SYSTEM FROM 895.00 


. 69.95 
59.95 
229 00 
275 00 
.119 00 
299.00 
459 00 
549.95 
89 95 


MODEMS/FAX 


1200 HAYES COMP INTERNAL 99 95 

1200 HAYES COMP EXTERNAL 12995 

2400 HAYES COMP INTERNAL 189 95 

2400 HAYES COMP. EXTERNAL 199.95 

FAX CARD 4800 WITH SOFTWARE 649.00 

FAX CARD 9600 WITH SOFTWARE 995.00 

PANAFAX UF-150 WITH PHONE 1695.00 

PANAFAX UF-250 WITH PHONE 2495.00 

SCANNERS 

HANDY SCANNER 2.5" 299 95 

HANDY SCANNER 4 1/8" 375.95 

LOGITECH SCANNER 4 1/8" 399.95 

CAT IMAGE SCANNER (FOR PRINTER) 299 95 

CHINON DESK SCANNER 895 95 

SHAPE DESK TOP 1295.00 


LOGITECH SERIAL 99.95 

LOGITECH HIREZ SERIAL 139.95 

LOGITECH HIREZ BUS 149 95 

DEXXA 2 BUTTON 69.95 

DXXADLX 79 95 

GENIUS DLX 3 BUTTON 79.95 

MOUSE PAD FROM 7 95 

IBM COMPATIBLES JOY STICKS FROM 29 95 

GRAVIS CANADIAN MADE JOYSTICK 54 95 

DIGITIZERS 

KEMANCT1 170 1000 LINE/INCH 495.00 

TITAN KT2000 400 LINE/INCH 550.00 

TITAN KT3000 1000 LINE/INCH 595.00 

POWER SUPPLIES 

150W UL/CSA 99.95 

200W UL/CSA 139 95 

200W UL/CSA FOR TOWER CASE 189.95 

AT STYLE CASE FLIP UP FOR - 

-XT OR BABY AT MOTHER BOARD 69.95 

AT FULL SIZE CASE WITH HARDWARE 109.95 

AT TOWER CASE 225.95 


MOTHER BOARD 

4 7 / 10MEG XT OK 

6/8/12 MEG AT 286 OK 
10/12 MEG AT 286 4MEG EMS OK 
16/20 286 NEAT- 
16/20 386 OK 

VIDEO ADAPTER 

MG A HERCULES COMP W/ PRINTER PORT. 

CGA COLOR GRAPHIC VIDEO ADAPTER 

EGA 640x350 256K 

SUPER EGA 640x480 256K 
ATI GRAPHIC SOLUTION 

ATI WONDER CARD 

ATI VIP MGA/CGA/EGA/VGA 
ATI WONDER + VGA AUTO 
G7 MG A/CG A AUTO SWITCH 

I/O CARDS 

XT PARALLEL PRINTER PORT 29.95 

XT RS232 SERIAL PORT 34.95 

XT I/O + 2 (S/P/C/G) 79.95 

XT MULTI I/O (S/P/C/G/DISK CONTR) 89.95 

XT GAME PORT (TWO PORT) 29.95 

AT GAME PORT 49.95 

TIME CARD WITH BATTERY BACK UP 49.95 

AT I/O SERIAL/PARALLEL 69.95 

AT I/O SERIAL/PARALLEL/GAME 79.95 

MEMORY CAROS 

XT 576 RAM CARD OK 54.95 

XT 2 MEG EMS 3.1 3.2 4 OK 129.00 

AT 2 MEG EMS. OK 149.00 

2.5 MEG EXPANSION CARD 109.00 


APPLE COMPATIBLE COMPUTER 


BOARDS 

III LASER 128EX II + /lle/llc COMP 649.00 

LASER DISK DRIVE "C" COMPATIBLE 199.95 

LASER DISK DRIVE 11+ COMPATIBLE 199.95 

80 COLUMN CARD AUTO SWITCH 99.95 

Z80 CARD FOR CPM 69.95 

SERIAL PRINTER CARD MODEM/ PRINTER 99.95 

NICE PARALLEL PRINTER CARD 99 95 

16K RAM (LANGUAGE CARD) 69.95 

SPEECH CARD 75.00 

COLOR MODULATOR KIT 19.95 

POWER SUPPLY 119.95 

DISK CONTROLLER CARD 69.95 


SPECIALTY INDUSTRIAL BOARDS 
FOR IBM COMPUTERS 


SA-1206D ANALOG INPUT 495.00 

SD-1203 ANALOG OUTPUT BOARD 535.00 

SC-1602 A/D-D/A CARD 495.00 

SI-3232 INDSUTRIAL CONTROL MODULE 549.95 

SI-7210C IEEE 488 CARD (GPIB) 349.95 

SI-8255 8255 I/O CARD 149.95 

SI-8250 RS422CARD2ACTIVE PORT 119.95 

SI-5124 FROM WRITER FOR 4EPROM 299.95 


PORTABLE FOR AT OR XT WITH POWER SUPPLY - 
- 9" DUAL AMBER MONITOR. KEYBOARD .895.00 
LCD PORTABLE WITH POWER SUPPLY KEYBOARD - 

-600x400 LCD SCREEN 1150.00 

SAME AS ABOVE BUT PLASMA DISPLAY . .1795.00 


WE CARRY A LARGE SELECTION OF EMPROM 
WRITER, UNIVERSAL PROGRAMMER, 1C TESTER 
PAL, PROM PROGRAMMER (CALL FOR INFO.) 

AB SWITCH BOXES SERIAL/PARALLEL, AUTO - OR 

MANUAL, WITH/WITHOUT BUFFER FROM 39.95 

GENDER CHANGER DB9/15/25 F/F/ M/M, CON- 
VERTERS. BOOSTERS, MINITESTERS. 


KEYBOARDS 

XT/AT 5060 STANDARD 8 KEY KEYBOARD 69 95 

XT/AT ENHENCED 101 KEY KEYBOARD 89.95 


UPS 1 10/210 ARCNETLANCARD 229.00 

UPS 1000 ETHERNET LANCARD 349.00 

UPS 400 4PORT ACTIVE HUB CARD 229.00 

UPS4044PORT PASSIVE HUB CARD 59.95 

UPS 808 8PORT ACTIVE HUB CARD 495.00 

CALL FOR FULL INFORMATION. 


HIRES MONITORS 


GOLDSTAR 

421 5 RGB 399 95 

4095 EGA 499.95 

1430 VGA 599 95 

211512" AMBER SWIVEL BASE 139.95 

2025 12" AMBER COMPOSITE 129.95 

PACKARD BELL AMBER SWIVEL BASE 129.95 

TTX MONITORS 

1201 A 12" COMP. AMBER MONOCHR 129.95 

1400F/A.14" TTL AMBER FLAT SCREEN 179.95 

14S2F/W.14" VGA AN.WHT FL. SCREEN 199^5 

2410 14" RGB ,43mm POL. TILT/SW 399.00 

2410AG 14" RGB 43mm A.GL. TLT/SW 445.00 

2411 14" RGB .39mm POL.TILT/SW 475.00 

241 1 AG 14" RGB. 39mm A.GL. TLT/SW 499.00 

2412 14" EGA ,39mm A.GL.TLT/SW 575.00 

2422 14" EGA ,31mm A.GL. TLT/SW 599.00 

1435 14" MULTI SYNC 850.00 

1310 14"ELECTROHOME M. SYNC .1099.00 

1910 19” ELECTROHOME M. SYNC 3250.00 

DATATRAIN MONITORS; COLOUR 

DC200S 14" . 41mm DOTP. RGBT/S 449.95 

DC205S 14" ,52mm DOT P. RGBT/S 349.95 

DC353S 14" ,31mm D P. EGA/CGA/T/S 549.95 

DC355 DOT PITCH ,41mm EGA/CG A 479 95 

DC 505 DOT PITCH ,41mm VGA 499 00 

DC600 M. RES VGA/DIG. D.P.31mm 679.95 

DATATRAIN MONITORS: MONOCHROME 

V240A 12" AMBER COMPOSITE 139.95 

V242 12" TTL AMBER OR GREEN 134.95 

V252 12" M.RES MONO AMB/GRN 149.95 

V262A 12” FLAT SCREEN TTL AMBER 159.00 

V272 14” DUAL FREQ. AMBER/WHT 189.95 

V282 14" D. FREQ. FLT SCRN A/WH 199.95 

V502 .... 12" ANLG VGA/MCGA MONO WH. 


ROLAND PRINTERS 

RAVEN PR-9101 9 PIN AUTO 192 CPS 299.95 

RAVEN PR-241724 PIN AUTO 192CPS 549.95 

RAVEN PR-9104 9 PIN AUTO 240CPS 375.00 

PR1012 144CPS DOT MATRIX 249.95 

PR1112 192CPS DOT MATRIX 299.95 

PR1212A.219CPS DOT MATRIX 475.95 

PR 1250 288CPS DOT MATRIX 549.95 

PR1215 216CPS WIDE CARRIGE 699.95 

PR1550 288CPS WIDE CARRIGE 799.95 

PR2450 240CPS WIDE CARRIGE 999.00 

PR2017 17CPS DAISY WHEEL 449.95 

EPSON 9 PIN DOT MATRIX PRINTERS 

LX-800 180/150CPS DRFT 30/25 NLQ 249.00 

EX-1000 250/45CPS DRFT/NLQ SL. TP 899.00 

EX-800 250/45CPS DRFT/NLQ SL. TP 699.00 

FX-1050 264/54CPS D/NLQ 132CL.SPK 899.00 

FX-850 265/54CPS D/NLQ SMARTPARK 650.00 

FX-86E 200/40CPS D/NLQ 80 CLMN 549.00 

24-PIN LETTER QUALITY DOT MATRIX PRINTERS 

LQ-1050 264/220/88/73C PS 1095.00 

LQ-2500 270/90CPS DRAFT/NLQ 1499.00 

LQ-500 180/60CPS DRAFT/NLQ ESC/P 575.00 

LQ-850 264/220/88/73CPS 895.00 

DX-10 EPSON 10C PS DAISY WHEEL 349.00 

SQ-2500 540/180CPS DRAFT/NLQ - 

STAR-24 NOZZLE INK JET 132 COL 1495.00 

STAR PRINTERS 

NX-1000 144CPS 289.00 

NX-1000C 144CPS 289.00 

NX-1000C 144CPS 7COLOUR 399.00 

NX-1000 144CPS 7COLOUR 399.00 

NX-15 120CPS 549.00 

NR-10 240CPS 599.00 

NR-15 240CPS 799.00 

NX-2400 170CPS 549.00 

NB24-10 216CPS 775.00 

NB24-15 216CPS 995.00 

LASER PRINTER 2995.00 


€HMONA DISKETTES 

100% ERROR FREE & LIFETIME WARRANTY 
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KAO MD2HD5’/." 1.2M DS/HD 19.95 
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& PRICING. COMPUTER CABLES FOR PRINTERS. 
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HANDLING CHARGE 6%, MIN. $5.00. ALL RETURNED 
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WHY WAIT? CALL ORION ELECTRONICS NOW! 
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1 - 800 - 265-2658 


40 LANCASTER ST., W. KITCHENER, ONT. N2H 4S9 
PH: (519) 576-9902 FAX: (519) 576-9028 
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For Service 
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Immediate shipment on purchase 
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Techie’sGuidetoC Programming, Part9 


As you can see, the sixteen permuta- 
tions of a nybble involve all the possible bit 
patterns. As long as you can remember 
the bit patterns for the sixteen hex digits 
from zero through F, you can work out the 
bit pattern for a byte shown in 
hexadecimal notation. 

Now, there are some basic bit 
manipulation techniques which C offers 
us, and they prove to be very useful. Let’s 
start with the simple binary operators. 

The most commonly used bitwise 
operator under C is the AND operator, &. 
To begin with, you have to be careful not 
to confuse it with the logical AND 
operator, &&. If we say something like 

if(a = = 6 && cat = = dead) ... 

we are using the logical operator. The 
bitwise operator is different. 

Let’s consider the result of six AND 
three. The kids’ll tell you that it’s nine. In 
fact, it’s two. No amount of head scratch- 
ing will work out how that came to pass, 
however, unless you understand bitwise 
arithmetic. 

If you AND two numbers together, 
the resulting number will be one in which 
any bits common to the two numbers are 
set. As such, six, which has the bit pattern 
0110 and three, which has the bit pattern 
0011, AND together to form the bit pat- 
tern 0010, or two. 

Under C would say something like 

this: 

a = 6 & 3; 

The AND operator is very often used 
for masking off unwanted bits. For ex- 
ample, if you use the bioseqaip function of 
Turbo C, you’ll be able to tell all sorts of 
useful things about the hardware that your 
program is running on. One of these very 
useful things is the type of video card 
being used. The video card type is held in 
the fourth and fifth bits of the integer 
returned by this function. The other bits 
hold other information, which we aren’t 
concerned with here. Let’s start by doing 
this: 

a = biosequipO & 0x0030; 

The number being ANDed with the 
bioseqaip value masks off all but the fourth 
and fifth bits. Check out the bit table 
above if you aren’t sure why this is. 

Here’s what the two remaining bits 
mean. 
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Bits45 

OOUnused (EGA) 

0140 Column CGA 

1080 Column CGA 

llHercules card 

If a is 0x0030, that is, if both bits are 
set, it’s a Here card. If it’s 0x0010 or 0x0001 
it’s a CGA card. If it’s 0x0000... no bits 
set... it’s unused or an EGA card. 

More Bits 

The next most common bitwise operator is 
OR, which is handled under C by the | 
symbol Again, there’s a logical OR, 1 1 , 
which should not be confused with its bit- 
wise cousin. 

If you OR two numbers together, the 
resulting number will have its bits set 
where set bits existed in either of the two 
source numbers. Thus, six OR three 
would be seven... that’s 0110 OR 0011, 
which gives you 0111. In C, we would say 

a = 6 | 3; 

The XOR, or “exclusive OR”, 
operator toggles bits. It’s handled by the 
^ symbol If we XOR a number with a 
second number, any set bits which are 
common to the two will be toggled in the 
first number. As such, six XOR three gives 
us four... that’s 0110 XOR 0011. The 
second bit in the second number toggles 
the second bit in the first, leaving us with 
0100. 

The XOR operator is useful in doing 
bit mapped graphics, among other things, 
although, as most C compiler packages 
come with graphics libraries, you’ll 
probably never have to use it for this. It’s 
also good for dealing with the machine 
language interface which C provides for 
the PC. We’ll be looking at this in a future 
installment of this series. 

Finally, there’s the NOT operator, 
handled by the tilde character. That’s one 
of these, ~ . This simply inverts all the bits 
in its destinatioa For example, the result 
of NOT 1 is Oxfe. You might write that as: 

a = ~ 1; 

In addition to manipulating bits, C 
lets you change their positions within a 
byte by shifting. Shifting involves moving all 
the bits in a byte to the right or the left by a 
defined number of positions. The shift 
operators, < to shift left and > to shift 
right, work like this: 

a = 1 < 2; 


In this case, we have shifted the num- 
ber one, 0001 in binary, left by two posi- 
tions, making it 0100, or four. If we did 
this: 

a = a > 2; 

it would be one again. 

Shifting an integer to the left by one 
place is equivalent to multiplying it by two. 
Shifting it to the left by two places multi- 
plies it by four, and so on. This is a good 
thing to know, as multiplication takes an 
awful lot longer than bit shifting. Some 
compilers automatically substitute bit shift 
operating where they can be used in place 
of multiplication when they’re optimizing 
your code, but there are a lot of cases 
wherein this doesn’t happen unless you 
make it happen. 

Shifting bits right is equivalent to 
division in the same way. 

But is it Useful? 

There are all sorts of practical uses for bit- 
wise operations under C. Let’s start with a 
simple example. 

We’re going to write a game here. I 
don’t exactly know what the object of it is... 
it’s kind of irrelevant... but it’s played on a 
sixteen by sixteen grid with pennies. Ac- 
tually, pennies are too small... we’ll use 
loonies, which aren’t worth a whole lot 
more. In this game, any square on the 
board can be occupied by a loonie or it 
can be blank. We need a way of storing the 
condition of each square in memory. 

This would be the obvious way. 

char game_board[16] [16]; 

This would create an array of chars, 
with one char per square on the board. If a 
square is occupied, its corresponding ele- 
ment in the array would be non-zero. 

This approach is easy, but that array 
sucks back a quarter of a kilobyte. More to 
the point, seven eighths of it is redundant. 
We’re using eight bits per element for a bi- 
nary condition... only one bit is really 
needed 

Here’s a better approach using a bit- 
wise approach. 

unsigned int gameboard [16] ; 

This requires thirty two bytes. If the 
game calls for the board to be initially 
empty, we would initialize this array as fol- 
lows. 

for(i=0;i;+ +i) gameboardfi] =0; 
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Now, let’s see how we would place a 
loonie on the board, that is, how we would 
set a bit in this array. We’ll allow that each 
int in this array represents a vertical row 
on the board, and the bit position repre- 
sents the horizontal position in that row. 
We want to place a loonie on square six of 
row twelve. Note that both the row and 
column numbers start at zero. This how 
it’s done. 

game_board[12] | = (1 < 6); 

The notation “ | = ” may be a bit con- 
fusing. The above line is equivalent to this: 

game_board[12] = game_board[12] 

I (1 < 6); 

What we’ve done here is to create a 
“mask” which represents the bit position 
in the twelfth element of the array 
equivalent to the sixth place across. This is 
easy to see... we’ve just taken one, which is 
the first bit set, and marched it across by 
six places. We then OR it with the integer 


in question. If the position had already 
been filled by a previous loonie, nothing 
would happen. However, as the bit is 
unset... since we initialized the array to 
zero... the OR operation sets the bit to 
one. 

Suppose our game called for toggling 
the status of the squares on the board, 
such that if one loonie was placed atop 
another both were removed from the 
board. We could do this with the XOR 
operator, like this: 

game_board[12] ^ = (1 < 6); 

Finally, we could test the status of any 
element in the array with the AND 
operator. 

if(game_board[12] & (1 < 6)) ... 

This might be a bit obtuse at first. If 
the bit in question was set, ANDing the in- 
teger with our mask would result in an in- 
teger with one bit set. This would make it 
non-zero, and the condition would be true. 


If the bit was not set, any other bits in the 
integer would be masked off, and the 
result would be zero. The condition would 
be false. Note that here, we do not actually 
affect the contents of the array 
game board, but only copy its contents out 
and manipulate them. In fact, C creates 
temporary variables to do this in, but we 
never see them. 

Binary Breakdance 

In practice, situations which call for bitwise 
manipulation occur quite frequently in 
programming. If you’re used to writing in 
BASIC, you’ll probably have encountered 
these and dealt with them in the sorts of 
convoluted ways that BASIC imposes on 
its users. C lets you get right down there 
and meddle with the bits, which is a great 
deal more flexible. 

Assembly language is even more 
prone to using bitwise approaches to 
things. When we get into the assembly lan- 
guage interface in C, you’ll find bitwise 
operators flung all over creation. ■ 
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I £ C H N 0 L 0 G Y 


Of DACS, Dither 

and Compression 

Covering the 1989 Audio Engineering Society meeting. 


T he perfect sound forever axiom 
proclaimed so loudly for digital audio 
at its inception is undergoing re- examina- 
tion and much development. Many papers 
presented at the four day international con- 
ference of the Audio Engineering Society 
(AES) in Toronto in May express concern 
about the audible distortion that the tech- 
nology can produce with some types of digi- 
tal signal processing (DSP). Concern is also 
being expressed about the quality of 16-bit 
and 18-bit DACs appearing in CD players. 
As a consequence, a number of solutions 
for preventing distortion in DSP are being 
proposed, most notably the use of dither, a 
form of white noise similar to the hiss 
generated in a hi-fi system. 

The conference began with an histori- 
cal account by Denon of how it had made 
the first commercial PCM/digital recording 
17 years ago and how the company had im- 
proved its digital technology since then. 
Then, it was on to the first of two papers by 
Stanley Lipshitz and John Vanderkooy, two 
researchers at the university of Waterloo, in 
Ontario, who are widely respected for their 
work on A/D and D/A conversion and who 
were the among the first to offer scientific 
proof that all is not quite perfect in the 
world of consumer digital audio. 

In their paper entitled, ’The principles 
of digital audio, a lecture demonstration," 
Lipshitz and Vanderkooy brought AES 
members up to date on their earlier work. 
This they did by giving a graphic as well as 
an audible demonstration of the difference 
between distortion caused by aliasing and 
distortion caused by quantization error. 
They showed why digital audio needs its 
sampling rate of 44.1 kHz, the necessity for 
analog filtering or digital oversampling and 
they explained that these methods are used 
to prevent distortions generated in power 
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amps or to prevent tweeters from self 
destructing from out of band energy result- 
ing from the sampling process. They 
showed how poor filtering can cause aliases 
or mirrors of the original to appear back in 
the audio band. They explained how even 
perfectly linear A/Ds and D/As have in- 
herent distortion. Then they went on to 
show that by adding a small amount of 
analog noise, during the recording process, 
distortion can be prevented. They showed 
how distortion products of quantization be- 
come broadband noise when dithered, and 
how such a digital audio record and play 
back system is capable of the same quality 
of sound transparency as a super analog 
system because all the digital artifacts have 
been eliminated. 

Dwarfed by a table full of equipment in 
the Royal York hotel ballroom, the two re- 
searchers treated their audience to piano 
music recorded at a very low level and 
which contained quantization errors due to 
non-dithering. A buzzing sound appeared 
attached to each note. Amplified so that 
everyone could hear it, the effect was ob- 
vious and unpleasant. However, when a 
small amount of analog white noise, or what 
is called Gaussian dither was added, to a 
level equivalent to 1/2 an least signification 
bit (LSB) rms, the buzz in the piano notes 
disappeared and was replaced by wideband 
noise. "Undithered signals are pernicious," 
Lipshitz told his audience after it had en- 
dured several undithered piano excerpts 
from Mussorgsky's "Pictures at an Exhibi- 
tion" at a somewhat loud level. 

The researchers went on to point out 
in their second paper entitled "Digital 
dither: Signal processing with resolution far 
below the least significant bit," that record- 
ing studios had better be aware of non- 
dithered, digital fade outs. "These are 


equally pernicious," Lipshitz repeated. The 
two scientists say that even if analog dither- 
ing has been used in recording an analog 
signal, digital dithering must also be used 
whenever there’s a level change during the 
processing of the signal in the digital 
domain. "Digital gain reduction (or fading) 
without dither is highly susceptible to signal 
distortion, noise modulation and non- 
uniform signal output gain variation," say 
the researchers in their paper. For example, 
there could be changes in level in a piece of 
music while it is undergoing equalization in 
the digital domain. Unless digital dithering 
is added, say Lipshitz and Vanderkooy, the 
beneficial effect of the original analog 
dithering will be negated. Distortion will be 
re-introduced into the signal in any re- 
quantization process such as conversion 
from an 18-bit ADC to a 16-bit DAC. 

The Canadian researchers were quick 
to defend reduced S/N ratios saying that the 
slight amount of wide-band noise intro- 
duced into a recording by digital dithering 
(a noise penalty of approximately 3 dB) is 
perceived by the ear as being a benign 
sound. They point out that although wide- 
band noise has about the same total power 
as a -90 dB signal, the high Q filtering action 
of the ear allows it to clearly resolve sine 
waves well below the noise in much the 
same way as a spectrum analyzer can. 

Vanderkooy spoke extensively about a 
special form of digital dithering to maintain 
signal quality while it is still undergoing 
processing. It’s called triangular-probability 
density function (pdt) dither. The dither 
toggles over more bits and improves DAC 
linearity still further, thus resulting in less 
distortion. It also eliminates the residual 
noise modulation which simple rectangular 
pdf dithering leaves behind. Both rectan- 
gular and triangular pdf dither are small 
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OUTPUT 



DISTORTED 

OUTPUT 

SIGNAL 



The result of a noiseless input signal (Fig. lc) which is applied to a quantizer (Fig. la) such as an ADC. The output of the quamtizeris the dis- 
torted sigfial of Fig. lb. The frequency spectnun is shown in Fig. Id 


white noise signals whose statistics are 
specified by the pdf. If you want to hear tri- 
angular pdf dither, it’s used on cut 20 of the 
CBS CD-I test disc that fades from -60 dB 
to -120 dB over the course of 30 seconds. 

Also mentioned by Vanderkooy were 
"dithered noise-shaping quantizers" that 
reduce the audible effect of digital dithering 
by introducing feedback. Noise-shaping is a 
method of taking the digital round off noise 
energy in the audio band and moving it to 
higher frequencies outside the band Noise 
shaping by itself in the playback domain is 
hardly new. It was quietly used in the early 
Philips players such as the CD100 in order 
to get 16-bit S/N ratio performance out of a 
14-bit DAC. (A Philips representative at 
the conference says that the giant 
corporation’s marketing division was ter- 
rified at the time of the technology because 
of the reference to "noise." How could CD 
advertisement copy be written with a phrase 
like "noise shaping" after consumers had 
been told of a fantastic system that boasted 
around 90 dB of S/N!). Lipshitz and 
Vanderkooy’s idea is to take things one step 
further by re-introducing dither to the noise 
shaping in order to eliminate all final ves- 
tiges of distortion products left over from 
the noise shaping circuits. 

Of course, dithering to prevent distor- 
tion assumes perfect operation of ADCs 
and DACs. These don’t exist yet in con- 
sumer machines and to make up for con- 
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verter errors, Lipshitz says one could add 
more dither, but this would mean unaccep- 
table S/N ratios and there would have to be 
add and subtract schemes to get rid of the 
noise. More feasible alternatives presented 
at the conference included a number of im- 
proved converter systems, such as ones 
using built in noise shaping filters, ones that 
use psycho-acoustics to fool the ear into 
thinking that conversion error is not there 
and of course the one bit data stream now 
being introduced by Philips. 

Carillon Technology of Newton, 
Massachusetts unveiled an IC chip set for 
20-bit A/D conversion. It’s claimed that 
the converter can achieve a S/N ratio of 
114 dB and with a 1 kHz dithered signal 
shows no visible harmonics down to - 
70dB. Burr Brown also showed the design 
of its new dual monolithic, 18-bit ADC 
that produces 1% THD for a 1 kHz signal^ 
down at -60 dB. The converter has the" 
familiar pot for adjustment of the MSB. 
Company spokesman Jimmy R. Naylor 
admitted that the converter does not have 
18-bit accuracy but is called 18-bit for 
reasons of "specmanship." This prompted 
sessions chairman David Haynes to ob- 
serve drily that John Vanderkooy had 
shown how a 16-bit converter can achieve 
18-bit linearity and Naylor had shown how 
an 18-bit converter can be degraded to 
one with 16-bit resolution. ■ 
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PC Hardware 



This month we’ll carry on with the interfacing of the 8250 chip, 
seeing how to give it interrupt capabilities, among other things. 


I n the last installment of this series, we 
started to examine the circuitry which 
interfaces the popular 8250 serial port chip 
to a PCs peripheral bus. As we’ve seen 
before, the first step in any interfacing 
project for the PC is to decode the I/O ad- 
dresses. With this safely behind us, we can 
have a look at some of the additional glue 
that’s required to make the chip run. 

In looking at a schematic of a com- 
pleted serial port for the PC... we’re still 
not there this month, although we’re get- 
ting closer... it may seem that there are just 
wires everywhere, and that very little of the 
circuitry makes any obvious sense. One 
imagines that the whole thing really 
evolved out of the chip manufacturer’s ap- 
plication notes. In fact, this is not the 
case... the 8250 predates the first PC’s, 
and, unless the notes have changed 
recently, they don’t mention anything 
about associating the 8250 with an 8086 
series processor. 

Just as it’s possible to design the 8250 
interface, as we’re doing, wholly from a 
functional understanding of the chip and 
the bus it’s to be interfaced to, so too can 
you read the competed schematic in the 
same way. The easiest way to understand 
anything with a large scale integration 
device in it is to understand the device and 
work your way backwards. 

The 8250’s support circuitry makes 
fairly decent sense if you stand in the mid- 
dle and look outwards. 
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Address Unknown 

As of last month, our 8250 design will know 
when it is being addressed by the lower po- 
tion of the address bus. It does not know 
when the address is valid, however, nor 
does it know whether it’s intended to read, 
write or shut up when it sees one of its ad- 
dresses. To solve these problems, more cir- 
cuitry is required 

You probably could have guessed that. 

The first problem is to make our card 
distinguish between, for example, this 
operation: 

MOVDX,03F8H 

outdxal 

and this operation: 

MOVDX,03F8H 

MOV[DX],AL 

In the first case, data will be sent to 
the port Q3F8H, which is, in fact, one of 
the ports our card is decoding. If this hap- 
pens, we want our card to sit up and do 
something about the goings on of the bus. 
In the second case, data is simply being 
written to location 03F8H of the current 
memory segment, which has nothing to do 
with serial port I/O. 

In both cases, however, the address 
03F8H will appear on the lower portion of 
the address bus. 

The way the processor differentiates 


between these two operations at the 
hardware level is through the use of its 
con trol lin es. In the first case, it would pull 
the IOW line. In the second, it would pull 
the MEMW line. By watching the former 
line, our card can decide whether it should 
be doing something with the number on 
the address bus. 

Th e 8250 is capable of watching the 
IOW line directly. Obviously, when the 
processor wants to sen d data to a 
peripheral device... pulling IOW... the 
8250 should read the data. To this end, it 
prov ides two read enable lines. DI STR 
and DISTR. We’ll be using DISTR, and 
tying DISTR to ground The two polarities 
of this function exist in the 8250 because it 
was designed a a generic serial port chip. 
Other processors might need a line going 
the other wav, and they could use DISTR 
rather than DISTR and an inverter. 

Likewise, the processor will pull IOR 
when it expects data to come from the 
8250. In this case, we will use the write 
enable line of the chip, DOSTR. This, too, 
also comes in a reverse polarit y version. 
DOSTR, which we’ll t ie low . DOSTR 
connects direcdy to the IOR line of the 
PC’s bus. 

Interruptus Once Again 

We won’t get into the programming of the 
interrupt capabilities of the 8250 for 
several months, but we have to wire the 
beast up now. Its powerful capabilities for 
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Figure 1. Adding the Input! Output write detection lines and the IRQ hardware to the 8250 


generating interrupts as a result of serial 
conditions is one of the things that makes 
the 8250 such a useful chunk of silicon. 

The biggest problem with asynch- 
ronous serial data is that you never really 
know when it’s going to show up. The chip 
itself can only buffer a single character at a 
time... not much of a buffer, really... which 
means that if you don’t read the current 
byte out before the next one arrives, you can 
kiss it farewell, as it’ll get overwritten. 

The easiest way around this is to 
check to see if the input buffer of the 8250 
is full at least as often as characters can ar- 
rive, allowing for the maximum speed of 
data transmission at whatever baud rate 
you’re using. This has a number of draw- 
backs, not the least of which being that at 
high baud rates most of the processor’s 
time will be taken up “polling” for data. 

If you write a simple terminal 
program using polled communication with 
the 8250 and the BIOS to write to the 
screen, a straight XT will lose data at 
speeds above twelve hundred baud. 

The other approach, as we’ve dis- 
cussed in previous articles, is to use an in- 
terrupt driven strategy. In this case, the 
8250 is programmed to pull its INTRPT 
line every time a character appears at its 
input buffer. This line causes one of the 
eight hardware interrupt lines of the PC’s 
peripheral bus to be pulled, which causes 
the equivalent of a software interrupt to 
happen within the PC. 

Assuming that the owner of the card 
has had the sense to install a suitable inter- 
rupt handler of some sort prior to 
programming the card to throw interrupts, 
the processor will leap to a routine to fetch 
the character from die 8250 and store it 
somewhere... presumably in a more capa- 
cious buffer... for later processing. 

This approach means that the proces- 
sor only has to devote as much time to ac- 
tually processing the incoming serial data as 
there is data to warrant it... plus a bit of 
overhead for the interrupt handler code. It 
also means that whatever else is happening 
in the foreground of the computer can go 
about its life without really knowing that the 
serial port is busy. We’ll look at the actual 
software architecture of this a bit later oa 

The 8250 can generate interrupts for 
several reasons, and it has an internal 
register which an interrupt handler routine 
can look at to determine which purpose a 
given interrupt is intended to serve. Inter- 
rupts can be thrown by the 8250 because 
of a waiting incoming character, as we’ve 
seen, because of one of several error con- 
ditions or because the chip is free to send 
40 


a character, that is, because its output 
buffer is empty. This latter function may 
seem a bit obtuse. It’s actually very useful 
in writing programs which communicate 
wholly in the background, as the chip itself 
can determine the maximum data transfer 
rate. The only software that’s involved is 
an elaborate interrupt handler. 

There are two criteria to consider in 
interfacing the INTRPT line of the 8250 to 
the PC’s bus. The first is that it would be a 
good idea if it actually worked, and the 
second is that it would be a uniquely bad 
idea if it worked when it wasn’t supposed 
to. This latter problem exists if the 8250 
happens to throw an interrupt when it no 
handler has been installed for one... such 
as when the machine is powering up, or 
when the 8250 hasn’t been initialized or re- 
initialized after an application has quit. 

It is highly desirable to “gate” the in- 
terrupts that the 8250 throws. 

One of the other neat features of the 
8250 is its provision for having two indepen- 
dent output lines sprouting out of it. These 
lines simply reflect the status of two bits of 
an internal register of the chip. I suspect 
that they were included by the designers of 
the thing so that software driving die chip 
could dial phone numbers on old style, non- 
intelligent modems... with suitable timing 
code, you could pulse the phone line with a 
couple of transistors and fool the phone 
company into thinking your modem was ac- 
tually a funky old rotary dial phone. 

In our case, we’re going to use one of 
these to drive a gate, such that only when 


the OUT2 line is deliberately pulled will 
interrupts generated by the 8250 be al- 
lowed to make it through to the bus. 

On a standar d serial port card, the 
other line, OUT1, is tied high and never 
used. However, it has all sorts of pos- 
sibilities, and you might want to experi- 
ment with it later on. As a really simple ex- 
ercise, try hanging a transistor and an 
LED off it and writing a program to make 
the LED flash. Actually, this can be quite 
useful, and when we actually write a driver 
for our card you can set the LED up to 
flash when data comes in, making the card 
a bit easier to debug. 

There are two hardware interrupt 
lines on the PC which are dedicated to 
serial communications. These are IRQ 3 
and IRQ 4. The primary port range, start- 
ing at 03F8H, corresponds to IRQ 4. 
When a hardware interrupt finds its way to 
IRQ 4, the equivalent of an INT 0CH in- 
struction happens inside the PC. The 
secondary serial port range, starting at 
02F8H and using IRQ 3 generates an INT 
0BH instruction. 

Hard a’Port 

We have now worked our card up to the 
point of its being able to talk to the PC 
reasonably well. We could program it and 
have it behave just like a real serial port... 
with one notable exception. It can’t actual- 
ly talk to the outside world, being as yet un- 
equipped with an interface to a real RS- 
232C connector. We’ll be having a peer at 
some of that hardware next month. ■ 
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for 
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Part5 


More tips for rapid drawing and editing, 
plus tricks for file management. 


L ast month, we looked at some uses of 
the basic AutoCAD commands; this 
month, more on quick arrays. We’ll also 
check out file management, not a major 
issue, but one that saves lots of headaches 
when you’re trying to solve problems later 
on down the road 

Mental Blocks 

Last month I was lamenting that 
AutoCAD wouldn’t let you modify any 
blocks in your drawing unless you rename 
them. I should have known. It’s been 
pointed out to me that I overlooked the 
equals sign, AutoCAD’s handy symbol for 
swapping files. 

Suppose you’ve drawn a block and 
put insertions of it all over your drawing, 
and then discovered that the thing is 
drawn wrong. Here’s the catch: if it’s a 
simple drawing that doesn’t call in any 
other blocks, you can Explode it, edit it, 
and redefine it. However, if it calls other 
blocks (even if it’s made up of multiple 
copies of itself), AutoCAD will say “Block 
references itself. Invalid”. 
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Here’s a way out. Let’s say that you’ve 
loaded a resistor block Res, and grafted 
several of them into an attenuator Atten. 
You want to edit and redefine the block 
Atten. 

First, use the Wblock command to 
write the original Atten to your disk. Save 
your drawing and load AttenDwg. Edit to 
your heart’s content and save it. 

Reload your original drawing and 
type Insert. When it asks for a filename, 
type Atten = C Atten. Now the disk ver- 
sion will automatically redefine the 
drawing’s Atten block and replace all oc- 
currences of it. It seems like a lot of jig- 
gery-pokery just to change a block, but it 
beats re-editing each occurrence. 

Array of Hope 

Previously, I mentioned that the Array 
command was wonderful for inserting rows 
or circles of objects, but that it was limited 
to straight lines, and that it was also difficult 
to space the objects just right. Here are two 
other types of arrays that pretty much fill the 
bill for multiple insertions. 


Divide is a command that can mark a 
line into any number of equal parts if you 
give it a number, or it can insert a block in- 
stead of markers if you type a B and then a 
block name. By the by, the first time you 
try to divide a line into segments you may 
get no results. This is because the com- 
mand uses the Point function, which is 
normally set to zero. Use Setvar Pdmode 
2 for a cross, 3 for a rotated cross, etc. 
Measure works in exactly the same way, 
except that it marks off a line in some re- 
quested measurement rather than a num- 
ber of equal segments. For instance, if you 
Measured a 25mm line into 8mm seg- 
ments, you’d have 1mm left over at the 
end. If you Divided the same line into 8 
segments, it would come out evenly, with 
each segment being 3.125mm long. 

Suppose you wanted 10 LEDs and 
associated resistors to fit neatly along the 
bottom of an existing schematic. First, 
draw a ground line (or supply rail) the 
desired length under the existing part of 
the drawing. Next, draw or insert an LED 
and a resistor. Mark the two as a block. 
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CUT 

LIST 

LINE 

ENDP 

3DLINE 

3DFACE 

ELEU 

.xy; 

CHANGE 

TEXT 

REDRAW 

'zoori;u: 

'zoom a; 

CANCEL 

FITTEXT 

ERASE 

COPY 

MOVE 

INSERT 

TRIM 

EXTEND; 


Align kloch with object? <Y> 
Number of segments: 11 
Command : 


Fig. 1 . The Divide command is used instead of Array to quickly insert a line of blocks into 
a drawing Some trimming of the line is needed. 


Now use the Measure command to insert 
ten blocks along the line — but to do this, 
you’ll need to ask for eleven segments. 
Note that there’s a bit of overhang at the 
beginning and end; this can be removed 
with the Trim command. 

If you know the length of the line and 
it’s an easily divided number, the Divide 
command will work as well. Note that 
Divide and Measure work equally well 
with Lines, Arcs, Circles and Polylines. 

Files and Directories 

When you first started AutoCAD, you may 
have just loaded it onto your hard disk 
using a directory called \ACAD or similar. 
This works for a while, but when you con- 
sider that AutoCAD consists of more than 
64 files (without sample drawings or 
drivers), it won’t take long for your direc- 
tory to become unmanageable. Soon one 
DWG filename will look like another (un- 
less you care to number your files and keep 
an index). 

One cure for this block madness is to 
store all your blocks in subdirectories; if 
you do nothing but electronic drawings, 
you can probably get by with one or two 
subdirectories for schematic symbols and 
so oa If you do complex architectural 
drawings, you might want a whole series of 
subdirectories. 

However, when you go to Insert your 
drawing, you’ll find that you’ll have to type 
your brains out: “Block name: 


C:\ACAD\PLUMBING\FIX- 
TURES\Toilet” might be a typical 
filename. To get around this, you can write 
your favorite block names into a pulldown 
icon menu as described in the second part 
of this series. Another way is to borrow a 
programmer’s DOS trick and create some 
fake disk drives. Here’s how it works. MS- 
DOS lets you define the number of disk 
drives from A to Z by inserting the line 
LASTDRIVE = n into your Config.Sys 
file, whether the actual mechanical drives 
actually exist or not (check your manual to 
see whether or not you have this feature if 
you’re using DOS versions prior to 3.0). 

Next, your DOS utilities disk should 


have a file called SUBST.EXE on it. Put 
this line in your Autoexec file: SUBST n: 
C:\ACAD\dimame, where “n” is the let- 
ter of a drive that doesn’t actually exist and 
dimame is the name of your drawing or 
symbol subdirectory. 

Now when AutoCAD asks for a 
block name, you just have to type n:b lock- 
name. The SUBST command will make 
DOS think that your subdirectory is ac- 
tually a disk drive. 

Needless to say, the same technique 
can be used for Drawing files, although 
you may prefer my method for these: 
create and edit the file on the hard drive 
for best performance, copy the finished 
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Block name to insert: CONTACT 
Align block with object? <Y> 
Number of segments! 12 


Fig. 2. The above Dhide command can also be used for circles, arcs, etc. 
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drawing onto a floppy disk, and then erase 
it from the hard drive. If you make vast 
drawings and have a huge hard drive, his 
obviously doesn’t apply. 

Files and DOS 

It’s inevitable that you’ll load the drawing 
editor and suddenly find that you don’t 
know where your block file is, or you’ll 
remember that you left it on a floppy disk, 
or something similar. No need to exit the 
program — AutoCAD provides the 
SHELL function for this. You can run 
DOS commands or full programs; you’ll be 
returned to the Command prompt when 
the program terminates. If you need to stay 
in DOS, type a Return when the words 
“DOS Command:” appear. When you’re 
done, type Exit to return to the command 
prompt (the DOS prompt will appear 
doubled to let you know you’re in the shell, 
like this: C:>). 

If you get not-enough-memory errors, 
check your AcadJPgp file by calling it into 
an ASCII word processor, such as Word- 
Star in the non-document mode. 
Autodesk’s default value for Shell is 127K; 
I found that increasing it to 256K runs any 
program I need. You’ll also notice the 
command SH with a default value of 27K; 
this can be used for smaller programs or 
internal DOS commands. 

Files In and Out 

One of the problems in sending a DWG 
file out into the world is that it won’t work 
with older versions of AutoCAD. When 
the older program sees any new additions 
it will dig in its heels and refuse to budge. 
Why Autodesk didn’t see fit to let the older 
versions ignore new additions, I don’t 
know. 

The universally popular DXF file for- 
mat suffers from the same problem; an 
older version of AutoCAD will turn up its 
nose if it sees new features in the DXF. In- 
cidentally, loading the DXF format is 
badly explained in the Reference Manual, 
and you may have had a few “file 
discarded” messages while vainly attempt- 
ing to import a DXF file. The trick is this: 
for unknown reasons, Autodesk insists 
that you load DXF only into a new file, but 
if you select a new file from the main 
menu, it won’t work. It turns out that since 
AutoCAD configures each new drawing 
according to the ACAD.DWG template, 
it’s not truly a new drawing... Odd, non? 
The cure is to follow your filename with an 
equals sign and a Return (no spaces): 

Enter NAME of Drawing: BLEEN = 


This loads a new drawing without 
reference to the template file; the very first 
command should be DXFTN. This should 
work every time if you don’t have com- 
patibility problems between versions. 

One away around the software 
problem is the IGES file (International 
Graphics Exchange Standard). This is a 
very peculiar format which swells your file 
to five times its size or more (it converts 
the DWG format to ASCII) and at the 
same time, leaves out certain functions. 
I’ve had it ignore hatching, fills, and solids. 
On the other hand, it does mean making 
file transfers without worrying about 
device dependence. 

Like the DXF, IGES drawings must 
be loaded into a new drawing using the 
filename = trick. If you make fairly large 
drawings, the bloated IGES format may 
overload any floppy disk that you use for 
transport. The drawing STPAULS, for in- 
stance, which is about 44K bytes, gains 
weight to 325K in the IGES mode. 

Downward DXF 

If you need to draw something in Release 9 
and send a drawing file to someone with 
version 2.6, here’s a fix that’s cumbersome, 
but it works. First, use the Style command 
to set the text style to Standard. Then make 
a DXF file of your drawing. Load the DXF 
file into an ASCII text editor (WordStar in 
the N mode or the equivalent) and find 
lines 382 to 397. You should see four 
parameters, as follows: 

$SPLFRAME 

70 

0 

9 

$SPLINESEGS 

70 

8 

9 

SATTDIA 

70 

0 

9 

$ATTREQ 

70 

1 

9 

Delete these lines and save the file, 
which can now be loaded into version 2.6 
using a new file and the DXFTN com- 
mand 

Next month, we’ll look at drawing an 
illustration, as opposed to simple 
schematics: dealing with Ortho, Snap, and 
Dimensions. ■ 
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Name 


Title 


Company 


Address (number and street; suite) 


Prov. 


Postal Code 


Phone 


iviOORE' i 

BUSINESS PRODUCTS DIVISION 

The buyer-friendly catalogue 

Mail to Moore Business Products Division 1 

4 Robert Speck Parkway, Suite 450 
Mississauga, Ontario L4Z 1S1 

Or fax us your request at (416) 270-3130. 

□ Je prefere une copie en frangais. 

ED099 J 


T he next time you need to access the 
widest selection of quality computer 
supplies available in Canada, reach for the 
Fall 1989 issue of Moore’s buyer-friendly 
catalogue. It’s yours— FREE. 

Inside you’ll find more than 1,800 
items. Everything from ribbons and diskettes 

And it’s absolutely FREE! 


to continuous forms and laser products. 
There are workstations and maintenance 
supplies plus an extended section of 
software compatible forms. All backed by 
our 30 -day product satisfaction guarantee. 

To order, select the products you need 
and call us, toll-free. Your order will be 
shipped within 24 hours. At the prices 
listed. That’s guaranteed. 

Need more information 


about any of our products? Call 
our toll-free “Info-Line” for 
immediate, helpful advice. 

Order your buyer-friendly 
Moore catalogue today. Call the 
toll-free number below or clip 
and return the coupon to us. 

Phone Toll-free 
1-800-387-7810 
or 

Fax (416) 270-3130 

! 

V U Q Send me Moore’s free 
JLXjO buyer- friendly catalogue. 


We've put a halt on price increases! 

ALL NEW LOW PRICES 

on diskettes ( m e 9i 

and furniture (page 35) 


For more information on any of the companies advertised 
in this issue, use the Electronics & Technology Today 
Reader Service Card. 


Here’s how it works: 


Each ad - and each product listed in the 
For Your Information and New Products 
sections - has a unique Reader Service 
Number. 

SSSStav AMtev READER SERVICE CARD 
lecnnoiogy waay May 19 q 9 

Card void 6 months after Issue date 

Circle the appropriate Reader Service number below for more information, the 
advertiser will send you further literature free of charge. PLEASE PRINT. 

NAME: 

TELEPHONE: (•il^ . .O 3. ( .'. .7 S.'iO. 

street:.. Mo. t'r\&+reet 

Make a note of the number for each of 
the companies you are interested in... 

CITY/TOWN . .C.'^yV.i.Ue 

PROVINCE AlhCCfd. POSTAL CODE 'SA4 

COMPANY NAME: . A&C. . . 

JOB FUNCTION (CHECK ONE) 

You’ll find the Reader Service Card 
bound into your copy of Electronics & 
TechnologyToday. Circle the ap- 
propriate numbers on the card, fill in 
the simple questionnaire (don’t forget 
your own address!), and send it off. 

Q^orporate Management □ Education 

□ Operational Management □ Technology 

□ Computer Systems Management □ Consultant 

□ Financial Management □ Marketing 

TYPE OF INDUSTRY (CHECK ONE) / 

□ Government [^Construction 

□ Education □ Medical/Legal 

□ Finance □ Manufacturing 

□ Computer Industry □ Other 

1 have recently purchased the following products after reading about 
them In Computing Now!: 

. . ZSoo . ./ .36^ ,.3 OqO 

A copy of your request is forwarded to 
each of the respective companies - who 
will be more than happy to respond to 
your interest by sending you a full 
information package. 

Where product purchased 

Do you subscribe to Computing Now! Yes No □ 

Complete below if you wish to take out a subscription: 

□ One year $22.95 □ Two years $37.95 

□ Bill me (subscription will start once payment is received) 

□ 1 enclose my cheque (send with card in envelope) 

□ Visa □ MasterCard □ Amex 

Use our card to 
get the 

Whole Story 

Card No Card Expiry Date 

Circle the Reader Service Card Numbers for the items in which you are 
interested. 

1 3 4 9* 6 7 8 9 10 11 12 13 14 15(fyi7 18 19 20 

21 ©23 24 © 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

41 42 43 44 45 46 47 48 ^ 50 51 52 53 43> 55 56 57 58 59 60 

61 62 63 64(S>66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 











THE QUALITY LIE 

DUAL TRACE OSCILLOSCOPES— DC POWER SUPPLIES— GP SERIES 
QOS SERIES 


For performance and 
reliability. 

• Select from five 
models. 

• Dual or single trace. 

• Bandwidth: 

40, 20 MHz. 

• Triggered/Delayed 
sweep operation. 

• Sensitivity to 1 mV. 

COUNTERS — GFC/GUC SERIES 

Full featured, dependable and value priced. 

• Choose from four models: 

Universal 

5 Hz-100 MHz 
GUC2010 
Intelligent 
DC-1 .3 GHz 
GFC8130 
Frequency 
1 Hz-550 MHz 
GFC8055 
Frequency 
1 Hz-120 MHz 
GFC8010 

• Easy to read LED display. 

DIGrTAL MULTIMETERS — GDM SERIES 

Rugged and reliable— for the lab, field or production line. 

• Select from four models: 

3 1/2or4 1/2 
Digit Display. 

LED or LCD 
Digital Display 

• Standard Functions 
(AC/DC 
Volts/Amps 
& Resistance) 

Diode check 
Continuity Test 

Capacitance 

1.99 nF to 

19.99 UFGDM8034 

• Accuracy: to 0.03% (TRMS) GDM8045; to 0.1 % DCV GDM8035. 


Over twenty quality power 
supplies for the lab, 
classroom or 
production line. 

• Single, Dual or 
Quad output 

• Dual-tracking 
Volts/Amps. 

(GPD/GPQ) 

0-60V./0-1QA 

• Analogue metering 
or Digital display 

• Regulation 0.01% typical 

WAVEFORM GENERATORS 
GFG/GPG SERIES 

An exceptional combination of 
Functions and Features. 

• Select from 
these models: 

2 MHz 
Function 
GFG8015/ 

8016/8020- 

2 MHz 
Sweep/ 

Function 
GFG8017/8019 
13 MHz Function GFG813 
5 MHz PulseGPG8018 

• Waveform Output: Sine, Square, Triangle, TTL Pulse & Ramp 

DIGITAL 1C TESTERS - GTC/GUT SERIES 

• Test up to 1 800 popular ICs. 

• Choose between 
two models: 

GUT6000 
(1800 types) 

GTC3000 
(1700 types) 

• Test: 

54/74 Series TTL 
55/75 Series TTL 
High Speed CMOS 

• Repetitive Test Cycle for Production Usage. 

• Auto-Search identifies unknown ICs. 


CSA Approved where applicable — One Year Warranty. Available through your local electronic distributor. 

DUNCAN INSTRUMENTS CANADA LTD 

ELECTRONIC INSTRUMENT SPECIALISTS 

121 MILVAN DRIVE, WESTON (TORONTO), ONTARIO M9L 1Z8 
TELEPHONE: (41 6) 742-4448 FAX: (41 6) 749-5053 
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IF ITS NOT A 

PRO-EDIT, 

FORGET IT. 



■ VHS TECHNOLOGY - 
Uses Standard VHS 


•AE SYSTEM - 
High Speed Shutter with 
Automatic Exposure 


■ 8X POWER ZOOM LENS WITH 
AUTOFOCUS AND MACRO 


• VIDEO/AUDIO DUBBING 


• VIDEO AND AUDIO FADER 


• ANIMATION AND TIME 
LAPSE RECORDING 


• FLYING ERASE HEAD - 
No more ‘sloppy’ edits! 


■ CHARACTER GENERATOR 
FOR ON-SCREEN TITLES 
(CC320 AND CC360 ONLY) 


•MIC MIXING - 
‘Sound-on- Sound’ Recording 


When it comes to camcorders, the only 
name to remember is RCA ProEdit. 
Our exclusive ProEdit system makes 
high technology simple, so you can 
make professional-looking videos at 
home. And with the convenience 
of VHS technology, you can take the 


tape right out of the ProEdit and play 
it back on your VCR. Or you can 
use the ProEdit as a full-functioning 
VHS VCR. So if you’re looking for 
a camcorder, see your RCA brand 
dealer, because if it’s not a ProEdit, 
forget it! 


ItCJI 

Thomson Consumer Electronics Canada, Inc. 
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